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CHAPTER 1 
INTRODUCTION, BACKGROUND, LITERATURE REVIEW, AND  
SIGNIFICANCE OF STUDY 
1.1 Introduction and Background 
Albert Camus (1955) stated that, “There is but one truly serious philosophical 
problem, and that is suicide. Judging whether life is or is not worth living amounts to 
answering the fundamental question of philosophy.” To live or die, that is a question 
faced by many at some point along their life’s path. Whether it is a passing thought at a 
moment of sadness, or a deep seated chronic battle rooted in despair, suicide has long 
been a pivotal decision. The overwhelming swell of emotional, physical, or spiritual 
turmoil which so many experience, leads to a feeling of entrapment from which escape is 
seemingly only possible through the destruction of the self.  Many adolescents, regardless 
of religious or moral standing, have reached this impasse at one point or another in their 
lives.  
Being an adolescent in the 21
st
 century is often tempestuous, and for some, it is 
insufferable. Societal roles and lifestyle patterns of the everyday adolescent have changed 
drastically in the last twenty years. The pace of life has increased exponentially, and that 
instant connection with almost anyone in the world demands an evolution of lifestyle.  
This brings about its own set of challenges which are not easily identified and 
consequently, are not easily dealt with. This is supplemental to the typical adolescent 
pressures of self-identity, sexual expression, social recognition, and responsibility of life 
trajectories. The pressure to perform at an academic, social, athletic, and emotionally 
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responsible level is astounding. With the vast array of sources of pressure, more 
adolescents are turning to lifestyle and health behavior choices that are detrimental to 
their health and even affect their decisions on life and death (Bronfenbrener and Evans, 
2000).  
According to World Health Organization (WHO) estimates, in the year 2000, 
approximately one million people died from suicide, and 10 to 20 times more people 
attempted suicide worldwide. On average, this represents one death every 40 seconds and 
one attempt every 3 seconds (WHO.org, accessed October 30, 2011). In 2005, the WHO 
reports that there were a total of 32,559 deaths from suicide in the United States, among 
which 4,474 deaths occurred between the ages 5-24. Almost 5,000 deaths of youth 
between the ages 5 and 24 from suicide make it the third leading cause of death behind 
accidents and homicide (National Center for Health Statistics, National Vital Statistics 
Reports, accessed October 1, 2011). The Youth Risk Behavior Surveillance System 
(YRBSS) (CDC, 2009) reports from its Youth Risk Behavior Survey (YRBS) that almost 
9% of adolescents of high school age attempted suicide at some point in the 12 months 
prior to survey administration. This indicates a high prevalence of suicidal behaviors 
among this age cohort. These brief descriptions clearly illustrate a situation which is 
undeniably a clear and present danger to the public health of adolescents in the United 
States of America and abroad. These dangers influence many different aspects of society, 
including economics, health care, education, and adolescent development. Survivors of 
suicide, such as friends and family members of the suicidal individual, also experience a 
negative impact on their emotional and mental well-being. 
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For our purposes, the vocabulary developed through a consensus of papers will be 
adopted (Knock, et al., 2008; O'Carrol, et al., 1996; Shneidman, 1985; Silverman, et al., 
2007a, 2007b). The broad term suicidal behaviors is defined as a set of sub-factors 
including: Emotional stimulus, Suicide ideation, Suicide planning, Psychache, Suicide 
attempt, Suicide.  
Table 1.1.1 Definitions of Suicidal Behaviors 
Suicidal Behavior Definition 
Emotional stimulus 
Centers on the presence of depression, but 
may also include anxiety, nervousness, 
aloneness, etc. 
Suicide ideation 
The contemplation or conscious thinking of 
engaging in behavior(s) intended to end 
one’s life 
Suicide planning 
Planning of suicide attempt in a manner 
which denotes intent through lethal means 
Psychache 
Defined by Shneidman (1998) as a “general 
psychological and emotional pain that 
reaches intolerable levels” 
Suicide attempt 
Engagement in potentially self-injurious 
behavior with at least some intent or 
motivation to end one’s own life 
 
Suicide 
 
The completed act of ending one’s own life 
 
While there is much discussion in the literature to lessen the importance of suicide 
attempt as contrasted with suicide completion, this action will be considered equally as 
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grave in relation to its public health and psychological impact; consequently, it is 
imperative to accept that those who claim to make at least one attempt were serious in 
their intent. For further discussion see:(Filinto Da Silva Cais, et al., 2009; Colman, et al., 
2004; Parellada, et al., 2007; Shneidman, 1985; Shneidman, Farberow, Litman, 1983; 
Welch, 2001).  
Adolescent behaviors are influenced at several levels. These include the 
individual, peer, family, school, community, and societal levels presenting a socio-
ecological framework for the interactions important to suicidal adolescents. At each of 
these levels there is potential for positive and negative influence (Evans, et al., 2003). It 
is by examination of these influences that greater understanding of factors that contribute 
to the formation of suicidal behavior can be reached. Preventative factors do exist which 
have been identified to serve as ‘protective’ against certain trajectories of suicidal 
behavior. These include, but are not limited to, nuclear family cohesion, active athletic 
and academic participation, religious affiliation (although this can be both a negative and 
positive risk factor), social networking, screening, access to hotlines and call centers, and 
high self-regard and achievement in school and personal life (Evans, et al., 2003; Gould, 
et al., 2001). Risk factors which have been recognized as contributors to a suicidal state 
have been well established, originally by Durkheim (Durkheim, 1897) and in the modern 
era by Shneidman, Maris, Evans and colleagues (Evans, et al., 2003; Maris, et al., 1992; 
Shneidman, 1985).  Gould et al. (2001) describe risk as being specific to the following 
subtypes: pathological, cognitive, familial, stressful life events, contagion, and socio-
environmental factors. These factors, and more, will be expounded upon as investigation 
is continued to investigate this detrimental public health issue.  
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The primary aim of this study is to identify health behaviors that are associated 
with suicide in adolescence. Through the use of latent class analysis, probabilistic classes 
of these behaviors will be identified, which will allow evidence-based behavioral profiles 
to be developed. These profiles will be compared year by year to see how different 
generations vary with respect to suicidal and health related behaviors. Additionally, the 
utility of the YRBS as a screening tool for suicidal behaviors will be determined.  
1.2 Literature Review 
It is not the aspiration to rewrite a historical account of suicide. Rather, the intent 
of this review is to highlight the ways in which suicide and suicidal behaviors have been 
researched and to discuss the historical contexts of this research. It is a goal to trace the 
contexts in which suicide and suicidal behaviors have been viewed over the course of 
time, and to discuss these contexts in regards to societal influence. There are many facets 
to the discussion on suicide. These include: the gradual development of suicide from a 
philosophical issue to a theological one; the introduction of suicide as a sociological and 
psychologically influenced construct of inter- and intrapersonal relationships; inclusion 
of suicide as a topic of investigation via the multi-disciplinary approach of public health 
which is rooted in statistical inquiry. To accomplish this, focus will be on historical 
contexts of theology, psychology, sociology, and public health. This is, however, a public 
health and biostatistical dissertation, so the primary emphasis will be placed on the recent 
literature and discussions of relevance to public health, as well as those statistical tools 
used in the investigation of suicidal behaviors.  
 
 6 
 
1.2.1 A Brief History of Suicide  
In his treatise on suicide, The Savage God (1972), Al Alvarez discusses the 
historical contexts of suicide and viewpoints from religious, psychological, and 
sociological genres. Discussion of these topics will be based on his framework and 
examination of those artifacts relevant to this discussion of factors associated with 
suicidal behaviors.  
There are vast ethnic and societal differences concerning suicide. Ancient cultures 
have historically been proponents of suicide having a societal role, specifically in cultures 
deemed to be warrior societies. The societies of Ancient Sparta, Samurai Japan, and 
Native Indians of North America, are a few examples among many that have had a role 
for suicide within their culture, especially when the individual suicide benefitted the 
larger community or society. It is primarily within the Monotheistic religions and 
societies that suicide has been seen as taboo (Alvarez, 1972, p. 90-93). The religious 
descendants of the three modern monotheistic religions, Islam, Judaism, and Christianity, 
have shared theological doctrines concerning suicide that are very distinct from secular 
and pagan traditions.  It is of interest to note that the Christian Bible and the Judaic 
Talmud do not specifically have verses concerning the morality of suicide; however, it is 
historically clear that their religious doctrine and the topic of suicide have long been at 
odds. For this discussion, the Christian perspective will be relayed and allowed to serve 
as an example of the religious stance common to the three main monotheistic religions.  
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Suicide was generally accepted as a path to martyrdom in early Christian history. 
Multiple accounts retell how Christians would commit suicide rather than be killed by 
Roman enterprises such as gladiators, animal feedings, or crucifixions, to name a few 
(Cholbi, 2013). Later, Christian theologians such as Thomas Aquinas and St. Augustine 
both took rather disdaining views of suicide. St. Augustine is generally accredited with 
offering the first thorough justification of the Christian prohibition on suicide (Amundsen 
1989). He saw the prohibition as a natural extension of the fifth commandment: “The 
law, rightly interpreted, even prohibits suicide, where it says ‘Thou shalt not kill.’ This is 
proved especially by the omission of the word ‘thy neighbor’, which are inserted when 
false witness is forbidden in the commandment there is no limitation added nor exception 
made in favor of any one, and least of all in favor of him on whom the command is laid!” 
(Augustine, book I, chapter 20). 
Suicide, St. Augustine determined, was an unrepentable sin. St. Thomas Aquinas 
later defended and expounded this prohibition on three grounds. (1) Suicide is contrary to 
natural self-love, whose aim is to preserve us. (2) Suicide injures the community of which 
an individual is a part. (3) Suicide violates our duty to God because God has given us life 
as a gift and in taking our lives we violate His right to determine the duration of our 
earthly existence (Aquinas 1271, part II, Q64, A5). This conclusion was codified in the 
medieval doctrine that suicide nullified a human being’s relationship to God, because our 
control over our body was limited to us where God retained dominium.  
Law and popular practice in the Christian European Middle Ages sanctioned the 
desecration of the suicidal corpse, along with confiscation of property and denial of 
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Christian burial (Cholbi, 2009). Dr. Jamison describes further that there was an almost 
lawlessness in a community’s response to a suicide. Abuse and neglect of the remains 
were encouraged by church leaders including: beheading of the corpse, defilement, 
exclusion of last rights, and restriction of burial lots. The abuse was not restricted to the 
victim as surviving family members also suffered theft of their possessions, chastisement 
and public disdain, and even excommunication from religious institutions (Redfield 
Jamison, 1999). 
This stance was so persuasive that it permeated into secular law systems 
throughout Europe, Britain, and the United States.  Alvarez (1971) shares the following 
excerpt illustrating the religious perspective and reflex towards suicidal individuals:  
“A man was hanged who had cut his throat, but who had been brought back to 
life. They hanged him for suicide. The doctor had warned them that it was 
impossible to hang him as the throat would burst open and he would breathe 
through the aperture. They did not listen to his advice and hanged their man. The 
wound in the neck immediately opened and the man came back to life although he 
was hanged. It took time to convoke the aldermen to decide the question of what 
was to be done. At length aldermen assembled and bound up the neck below the 
wound until he died…Nicholas Ogarev wrote this account to his mistress Mary 
Sutherland around 1860.” 
The aversion that societies influenced by the Abrahamic religions have shown 
toward suicidal individuals has been so great that the ramifications are still felt in the 21
st
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century’s attempts to humanely treat those afflicted with mental illness or suicidal 
behavior. Singer Judy Collins summarized this succinctly in discussing her son’s suicide, 
“For many centuries, suicides were treated like criminals by the society. That is part of 
the terrible legacy that has come down into society’s method of handling suicide 
recovery. Now we have to fight off the demons that have been hanging around suicide for 
centuries” (Beliefnet.com, date unknown). Societal perspective starts to take a turn with 
the advent of the Vienna school of psychological study and the first sociological study of 
suicide. These events seem to allow western civilization to start directing its attitude 
about suicide toward a much more humanistic and scientific position. 
1.2.2 Sociological and Psychological Theories of Suicide 
Durkheim asserted that every suicide could be classified scientifically as one of 
three general types – egoistic, altruistic, anomic (Durkheim, 1897). His theoretical 
approach marked the first scientifically-based, hypothesis-driven approach to 
understanding suicide that was rooted in statistical investigation. This study was also the 
first sociological based examination and marks a dichotomy between studies focused on 
psychological and medical theories of suicide and sociological theories (Stack and 
Bowman, 2009). His classifications of suicide were groundbreaking in that they 
statistically distinguished and attributed various motives to the act of suicide. These 
classifications can be further understood as follows (Alvarez, 1971;Shneidman, 1993;  
Joiner, 2005; Joiner, Van Ordern, et al, 2008; Maris and Maltsberger, 1992; Redfield 
Jamison, 1999) 
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1. Egoistic suicide occurs when the individual is not properly integrated into 
society but is, instead, thrown on to his own resources.  
2. Altruistic suicide occurs when an individual is so completely absorbed in 
the group that its goals and its identity become his. 
3. Anomic suicide is the result of a change in a man’s social position so 
sudden that he is unable to cope with his new situation.  
While Durkheim was establishing a statistical-sociological approach to understanding 
suicide, around the same time period (late 19
th 
- early 20
th
 century), Freud and his Vienna 
School were discussing the intermix of personal and societal influences with suicide 
being viewed as a construct rooted in the individual psyche (Shneidman, Farberow, and 
Litman, 1983).  
Freud’s development of psycho-analysis is viewed by many as the start of the 
modern age of the psychological and mental illness-related branches of medicine and 
science. Many advances in the treatment and care for mentally ill patients were developed 
during this time period. This time period marks the transition of society’s perceptions of 
suicide from an evil/demon-driven affliction to a psycho-bio-mental illness. Freud and his 
colleagues were at the forefront of this transition with the individual and self-reflective 
examination of the psyche; however, psychoanalytic theory does not offer conclusive 
evidence that would lead to causal explanations as to the mechanics of suicide (Alvarez, 
1971, p.132). Understandably though, Freud was a proponent (perhaps the first) of self-
control over the time and method for the cessation of one’s own life (Shneidman, 
Farberow, Litman, 1983; Strauss, 2009). He is one of many infamous persons of history 
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to commit suicide, his own personal impetus or development of ‘psychache’ stemming 
from a long and very painful battle with throat and jaw cancer, and the impending war in 
Europe, WWII. Freud was devastated by the rise of Nazism and Fascism throughout 
Europe. Many hypothesized that this devastation, along with his physical health, 
contributed to his decision to commit suicide. 
Along the Freudian line, Karl Menninger described three components to suicide: 
(1) the wish to kill; (2) the wish to be killed; and (3) the wish to die. This concept focuses 
on a self-centered viewpoint and ignores the complexity that environmental, social, and 
biological factors may play on the development of the psyche and consequential 
development of psychache. This development would be almost a century in the making as 
it was not until the mid-20
th
 century with the advent of the field of suicidiology, that 
issues of race, age, gender, and societal factors are considered as contributory to the act 
of suicide.          
1.2.3 Modern Suicidiology 
The infancy of the modern era of suicidiology began in the old Hall of Records, 
1949, Los Angeles, Coroner’s Vault. A 31-year-old youthful psychologist was looking 
for files on two veterans who had committed suicide while in the care of the Veterans 
Administration Medical Service. What Edwin Shneidman discovered that day was a vault 
of suicide notes, almost 700 in total. From this discovery, he designed and implemented a 
randomized control trial to determine if “suicidality” could be obtained from a suicide 
note. The idea was to determine if suicide notes could be used as an instrument in 
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identifying motive and intent in the subject’s death (Shneidman, 1996). A blinded study 
was developed during which the actual suicide notes were combined with simulated notes 
and reviewed by Shneidman and two others. Information and conclusions were then 
compared to see if a pattern of behaviors and events could explain why these individuals 
had decided to end their lives. As a consequence of these events, the well-documented 
collaboration between the Los Angeles Suicide Prevention Center (LASPC) and the Los 
Angeles medical examiner’s office was developed, setting the example for similar entities 
worldwide (Curphey, 1961; Litman, Curphey, Shneidman, Farberow, and Tabachnick, 
1963; Shneidman, 1981, 1990; Maris, Berman, Maltsberger, and Yufit, 1992). It was 
during this time that tools such as the ‘psychological autopsy’ were developed and 
accepted for the use in both suicide and unequivocal deaths.  
The psychological autopsy is a tool for collecting data on those subjects that have 
committed an act of suicide or suicide attempt (Leenaars, 1988; Maris, et al., 1992; 
Shneidman, 1985, 1996). Information is gathered using what in public health is known as 
a mixed methods approach. This data is gathered through a series of interviews with 
survivors of the victim and consists of gathering information about the victim such as 
traumatic events, emotional turmoil, physical issues, and psychological states of mind. 
This information is then converted to a survey/protocol for data collection purposes, that 
allows for qualitative and quantitative analysis once enough cases have been investigated. 
The psychological autopsy is discussed because it symbolizes the contribution that these 
early pioneers in suicidiology have made. They developed the tools, frameworks and very 
vocabulary that are imperative to investigating suicide and suicidal behaviors. Before 
examining these constructs of a public health view of suicide, we must discuss the 
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evolution of the psychological and behavioral theories on suicide, as they developed into 
the branch known as suicidiology. 
There are currently many social and psychological theories that attempt to explain 
the complexity of suicide and suicidal behaviors. Historically, theorists from Durkheim 
(1897) to Farber (1968) base their theoretical explanations on social influence. Freud 
(1920) was a proponent of the idea of a “death drive” as a quest for meaning from 
achievement of a balanced or nirvana-esque state of mind. As described before, 
Menninger (1938) introduced the idea of an individual’s desire to kill or be killed. In 
more current times, Maris (1981) attempted to relate lethal contingencies (lethality of 
planning), negative interaction, early traumatic relationships, abortive life state 
transitions, sex deviance, race/ethnicity, social mobility, drug and alcohol use, 
hopelessness, depression and meanings of life. Stephens (1984) ascribed that “motives 
can be viewed as social constructions which permit the individual and others to assign 
meaning and acceptability of the suicidal act”. Shneidman’s (1981) efforts have been 
well documented, and his view can be summarized by looking at the current state of 
suicide in western culture. He states that suicide is a conscious act of self-induced 
annihilation best understood as a multidimensional malaise in a needful individual who 
defines an issue for which the suicide is perceived as the best solution. 
 Cutter (1998) describes the development of suicidal theory in terms of the current 
literature to be the notion that all victims of self-injurious behavior are seeking to 
accomplish an objective of some kind.  He goes on to say that the net effect is to alter the 
victim’s own perceptions of existence. This occurs through actions that are variety of 
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self-injurious behaviors intended to accomplish cessation of awareness. Para-suicidal 
individuals share this in that the verbalizations, threats, gestures or self-mutilations are 
also efforts to accomplish changes of perceived reality and self-awareness. Through these 
behaviors, the suicidal and parasuicidal victims appear to be supposing a development 
past the point of termination, rather than merely cessation of turmoil. 
Cutter (1998) goes on to identify three necessary and sufficient conditions for a 
suicidal event to occur, the three sides to the triangle of the Suicide Prevention Triangle 
(SPT):   
1) There must be sufficient psychological pain or “psychache”. 
2) The wish to die must be greater than the wish to live. 
3) A self-injury method must be available.    
These three conditions are sufficient in order for a self-injurious behavior to occur 
(Cutter, 1998). Cutter’s requisite of the wish to die being greater than the wish to live is 
reflected in a variety of similar theoretical developments. Baumeister (1990) suggests a 
social psychological account of suicide that seeks to remove the self from the harshness 
brought about by comparing oneself to others. 
Baumeister’s social psychological account of suicide proposes that suicide 
attempts are the result of a desire to alleviate aversive self-awareness. Further, he posits 
that suicide is a result of an attempt to escape from pain involved with the self-awareness 
and recognition of embarrassment as acknowledgement of failings when compared to 
others. Secondary influences of this state stem from outside attention and affect, which 
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act to increase the emotional response of this self-awareness. It is a method of escape 
from this increase in emotional state that Baumeister suggests is the impetus for 
attempting suicide.  
Escape theory focuses on those factors that motivate suicide with emphasis on 
social psychological factors and unfavorable self-comparisons. There are six 
requirements under Baumeister’s Escape Theory of Suicide that compel an individual to 
develop a suicidal state of mind: 1) Falling short of standards; 2) Attributions to self; 3) 
High self-awareness; 4) Negative affect; 5) Cognitive deconstruction; 6) Disinhibition. 
The key to Baumeister’s Escape Theory is the relationship between the individual and 
other members of society and the comparison between them; however, there is room for 
the issues that arise interpersonally.  
Among the more current theories of interpersonal influences on development of 
suicidal behaviors is Joiner’s Interpersonal-Psychological Theory of Attempted and 
Completed Suicide (IPT-ACS). This theory postulates that a person who plans to attempt 
or commit suicide would have to experience three important psychological constructs: (1) 
thwarted belongingness; (2) perceived burdensomeness; and (3) acquired ability to enact 
lethal self-injury (Joiner, 2005; Joiner, Van Ordern, and Selby 2008; Joiner, Van Ordern, 
Witte, et al., 2009).  There are many critiques of this theory, a succinct counter coming 
from Paniaagua, et al., (2010). Their critique is that Joiner’s theory is reductionist and 
simplistic in its attempt to describe a complex human behavior like suicide (Paniaagua, 
2010). There is not a simple, universal or precise theoretical model of suicide as denoted 
by Lester’s (2007) compilation and discussion of theories that are currently accepted on 
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suicide. For now answers will have to be provided psychological inquiry, scientific 
observation and epidemiological evidence.  
 Investigating completed suicide is no straightforward task. All information is 
from secondary sources, a friend or lover, sibling or parent, colleague or employer, none 
of which is expressing exactly what is going on in the victim’s mind at the time of the 
act. It is through this and similar processes that researchers like Shneidman, Berman, 
Farberow, Leenaars, and others have been able to identify those emotional and 
psychological states which are present in almost all suicides as well as common 
characteristics found in suicides and parasuicides (Leenaars, 1988; Maris, et al., 1992; 
Shneidman, 1985, 1993; Shneidman, Farberow, and Litman, 1983). 
 Table 1.2.3.1: Comparison of Suicide and Parasuicide Contexts of Characteristics 
Aspect Common Characteristic Suicide (is) Parasuicide (is) 
Situational 1. Stimulus Unendurable 
psychological 
pain 
Intense, potentially 
endurable, 
psychological pain 
 2. Stressor Frustrated 
psychological 
need 
Frustrated 
psychological need^ 
Conative 3. Purpose To seek a 
solution to an 
overbearing 
problem 
To reduce tension and 
to evoke a response 
 4. Goal Cessation of 
consciousness 
Reordering of the life 
space 
Affective 5. Emotion Hopelessness-
helplessness 
Loss and rejection; 
disconnectedness and 
disenfranchisement 
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 6. Internal Attitude Ambivalence Trivalence among 
living (life), suffering, 
and dying (death) 
Cognitive 7. Cognitive State Constriction Obsessional, with 
some planfulness 
Relational 8. Interpersonal Act Communication 
of intention 
Communication of 
unhappiness a call to 
rescue; evocation 
 9. Action Egression Communication; 
importuning 
Serial 10. Consistency With lifelong 
adjustment 
patterns 
With lifelong 
adjustment patterns^ 
*Adapted from Shneidman, “Definition of Suicide”, p.216;  
^ the context of the characteristics is quite different 
As a result of these pioneers’ past, present, and future work, we currently have an 
active scientifically based field of study dedicated solely to the examination of suicide 
and suicidal behaviors. The development of the American Association of Suicidology 
(AAS) in 1968 by Edwin Shneidman and others was a major step in establishing a 
national movement “devoted to research, education, and practice in suicidology and 
advancement of suicide prevention” (www.suicidology.org/history). The work of the 
AAS and those associated has been a major force in the evolution of suicide from solely a 
mental health issue into a major public health problem, turning the issue of suicide from a 
study of the individual into the study of individuals as a population. This turn from 
almost a purely quantitative based science to a more balanced mixed methods approach, 
incorporating quantitative and qualitative methodologies, is important to the field of 
suicidiology (Hjelmeland and Knizek, 2010; Lester, 2010; Rogers and Apel, 2010). 
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There are great and far reaching social concerns regarding the impact suicide has 
on the community of which the individual resides, such is evidenced by the existence and 
need of the programs like the Yellow Ribbon Suicide Prevention Program 
(www.yelloribbon.org) and the American Foundation for Suicide Prevention 
(www.afsp.org). Suicidal behaviors have been shown to be contagious as evidenced by 
the epidemiological phenomena of duplicity and mirroring (Gould, 2008). The incidence 
of adolescent suicides has been historically shown to increase when prominent popular 
cultural, social and scientific figures such as Kurt Cobain, Jim Morrison, Marilyn 
Monroe, Ernest Hemingway, Sigmund Freud and Alan Turing had committed suicide 
(Strauss, 2009). There is no well-defined general solution to suicide prevention; however, 
by continuing and improving the study of suicide related behaviors, we not only learn 
more about the process, we learn more about ourselves and our species of humanity.  
The modern era of suicidiology consists of academic, community involvement, 
statistical and epidemiological inquiry, and behavioral-social interaction studies; one 
would be hard pressed to find a social science not involved in suicide prevention and 
research at some level. This broad focus has been substantially brought about by the 
Center for Disease Control (CDC). Through the YRBSS, the CDC has attempted to 
collect data from 1991-2011 on various health behaviors. These behaviors include 
violence and safety, sexual activity, alcohol use, tobacco use, illicit drug use, nutritional 
and food intake, physical activity, and additional educational based constructs. Suicidal 
behavior, defined as “ideation, planning, and attempt”, is among those items that data has 
been collected on since the surveys’ inception. The identification of health behaviors and 
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associated suicidal behaviors has been a focus of much research that has been born out of 
the YRBSS data collection program.  
1.2.4 Public and Mental Health Aspects of Suicide 
In reaction to the rising trends of suicide attempts and completion, as well as in an 
effort to provide spotlight to the areas of suicide intervention and prevention, Surgeon 
General Satcher and the Center for Mental Health Services commissioned the “National 
Strategy for Suicide Prevention” in 1999.  This resulted in a strategy that sought to 
provide a change in policy that would result in an open dialogue between all parties 
involved including academic, clinical, policy and community members. Surgeon General 
Satcher stated in the document presented by the members of this national council: 
 “Better awareness that suicide is a serious public health problem results in 
knowledge change, which then influences beliefs and behaviors. Increased awareness 
coupled with the dispelling of myths about suicide and suicide prevention will result in a 
decrease in the stigma associated with suicide and life-threatening behaviors. An 
informed public awareness coupled with a social strategy and focused public will lead to 
a change in the public policy about the importance of investing in suicide prevention 
efforts at the local, state, regional, and national levels (Mrazek and Haggerty, 1994).” 
With this commentary from the federal government the transition of people’s perceptions 
concerning suicide almost complete; from a religious taboo to an individual mental 
illness, from a societal concern to a scientific inquiry and further evolution into a topic of 
public health investigation.  
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Table 1.2.4.1 Comparison of Georgia and the United States for Suicide Behavior 
Question Georgia 
2011 
United 
States 
2011 
p-
value 
Georgi
a 2011 
More 
Likely  
United 
States 
2011 
More 
Likely  
No 
Difference 
Felt sad or hopeless 
(almost every day for 2 or 
more weeks in a row so 
that they stopped doing 
some usual activities 
during the 12 months 
before the survey) 
30.6 (27.5–
33.9) 
28.5 (27.
2–29.7) 
0.20        
Seriously considered 
attempting suicide 
(during the 12 months 
before the survey) 
15.5 (13.4–
17.8) 
15.8 (15.
1–16.5) 
0.78        
Made a plan about how 
they would attempt 
suicide 
(during the 12 months 
before the survey) 
12.8 (10.9–
14.9) 
12.8 (12.
0–13.6) 
0.99        
Attempted suicide one or 
more times 
(during the 12 months 
before the survey) 
10.8 (8.6–
13.5) 
7.8 (7.1–
8.5) 
0.01        
Suicide attempt resulted 
in an injury, poisoning, 
or overdose that had to 
be treated by a doctor or 
nurse 
(during the 12 months 
before the survey) 
3.6 (2.6–
4.8) 
2.4 (2.0–
2.9) 
0.04       
The study of suicide among adolescents has become much more popular since the 
inception of the YRBSS. It is now recognized that suicide is the third leading cause of 
death among those young adults, ages 15-24 (Evans et al., 2003; Gould, 2001; Knock, et 
al., 2008). The general trend, according to the CDC, is that suicide increases with age and 
seems to correlate to difficult life transitions. Among men, suicides peak after age 45. For 
women, the greatest number of completed suicides occurs after the age of 55. The elderly 
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make up around 10 percent of the population but account for around 25 percent of all 
suicides. The most dramatic increase in trend is among those aged 15 to 24 years, an 
example of this is seen in table 1.2.4.1, as the rates of adolescents in Georgia and the 
United States show a comparable picture (www.cdc.gov/yrbs). Older persons attempt less 
often than younger aged persons, but the rate of completed suicide is higher (Evans, et 
al., 2003).  While there are recognizable differences between the trends among ages and 
the sexes, the differences in races have been widely researched and studied. However, 
explanations for these differences occurring over the last twenty years have not been 
clearly identified.  
The epidemiology of suicide among the different racial and ethnic groups in the 
United States has historically focused on the disparity between white and other ethnic 
groups. The highest rates of attempted and completed suicides, regardless of age, are seen 
in the Native American populations (Cash and Bridges, 2009). Among adolescents, there 
has been a common trend for white males to have the highest completed suicides, while 
white females are reported to have the highest rate of suicidal behaviors of ideation, 
planning and attempts (Gould, 2003). However, Cash and Bridges (2009) report that the 
gap has been decreasing as there is an increase in both Hispanic and Non-Hispanic Black 
in terms of suicidal behaviors. Among these groups, Hispanic females have higher rates 
of attempts than Hispanic males; while Non-Hispanic Black males have higher rates of 
attempts than females (Olvera, Merchant et al., 2001). Although there is an association 
between racial and ethnic backgrounds and adolescent suicide, additional factors have 
been identified that contribute to the risk of suicidal behaviors.  
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There are a wide variety of factors that are recognized as being part of the set of 
behaviors exhibited by an individual considering suicide, however, there are events 
experienced by a suicidal individual that may contribute as well. According to Gould, et 
al. (2001) some of these experiences of adolescents may include bullying, abuse from a 
girlfriend or boyfriend, social outcasting, or academic stress, to name a few. Often, these 
experiences are not recognized as leading towards a suicidal state of mind, rather they are 
attributed to the normal experiences of adolescents.  
The lack of concise patterns in suicidal behavior is largely due to the contextual 
nature of influential factors found to affect suicidal individuals. As seen in Table 1.2.4.2 
these can be wide ranging, from family related issues, to pressure from social sources on 
individual sexuality and even social exclusion. Although many of these factors may be 
common, there is as yet, no clear statistical pattern to behaviors and events identified in 
suicidal adolescents. 
Table 1.2.4.2: Risk factors associated with adolescent suicidal behavior(s) 
1) Previous suicide attempt(s) 
2) Psychiatric disorder 
a) Major depressive disorder, bipolar disorder, conduct disorder, and substance abuse 
3) Psychiatric comorbidity 
a) Combination of mood, disruptive, and substance abuse disorders 
4) Personality disorders 
a) Cluster B disorders: antisocial, borderline, histrionic, narcissistic 
5) Impulsive aggression 
6) Availability of lethal means 
7) Feelings of hopelessness and worthlessness that often accompany depression 
8) A family history of depression or suicide 
9) Loss of a parent to death or divorce 
10) Family discord 
11) Physical and/or sexual abuse 
12) Lack of a support network, poor relationships with parents or peers and feelings of social 
isolation 
13) Dealing with homosexuality in an unsupportive family or community or hostile school 
environment. 
*Adapted from Cash and Bridges (2009) 
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1.2.5 Statistical Study of Suicidal Behaviors 
In describing a statistical approach to studying suicide Addy (1992) stated that it 
is a difficult task to predict with any probability the occurrence of a rare event, and 
suicidal behaviors are no exception. Many complex issues with varying etiological and 
influential factors are involved. Addy continued on to say statistical methods can identify 
high risk groups, which is a valuable aid, but they cannot do more. Selecting the 
particular patient in the high risk group who is sure to commit suicide is beyond current 
computational approaches (1992).   
There is a lack of complete knowledge on both attempts and completions and 
those factors that causally relate to these behaviors. Maltsberger (1986) stated that 
predicting suicide is presently an insuperable task. The challenge of identifying those 
who at some time in the future will commit suicide is essentially a statistical and 
probabilistic one and-the difficulties are vast. Suicide remains a comparatively rare event 
as case frequency diminishes. Prediction is becoming more difficult because of the 
decreasing probability that any given case will be positive (Simons & Murphy, 1985). 
Although there are as many statistical methods used in studying behaviors like suicide as 
there are statisticians, our discussion is limited to highlighting a few of those studies 
which support the intent of this study.  
 Statistically significant differences or trends do not necessarily have public health 
or “real world” significance. Moreover, statistically significant differences or trends are 
partly a function of sample size (the larger the sample, the smaller the effect size that can 
be detected), and they may not be big enough to merit public policy consideration 
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(www.cdc.gov/yrbss , 2011). Nonetheless, statistically significant differences or trends 
should be considered as a minimal starting point for any discussion about differences or 
changes over time.  
There are several approaches to statistically understanding rare events that occur 
in large populations. Common methods for analyzing rare events like suicide, in the 
midst of large samples, are described by King and Zeng (2001). Their description calls 
for a weighted logistic regression approach. This can be done using the survey logistic 
procedure that allows for the complex sampling schema used in the YRBS and the syntax 
for this procedure can be seen in Appendix II.  The weighted logistic regression models 
allow for the magnitudes and probabilities of behaviors to be identified. 
Modeling frameworks allow for information to be combined into functional and 
interpretable forms. Structural Equations Modeling is an accepted and well-documented 
statistical approach for investigating latent variables. These approaches call for the use of 
association, correlation or covariate- based models, with the added benefit these provide 
through their use in categorical data analysis (Agresti, 2002; Bollen, 2005; Muthen, 1983; 
Muthen, Satorra, and Albert, 1995; Skrondal, 2005; Suhr, 2001). Hatcher describes the 
following process which culminates in a structural system of equations: 1) Principal 
component analysis, 2) Exploratory factor analysis, 3) Assessing reliability, 4) Path 
analysis with manifest variables, 5) development of measurement models, 6) Path 
analysis with latent variables (1994). This, however, does not always consider models 
that are purely categorical. For categorical data, Benjamin (2011) calls for a latent class 
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analysis (LCA) approach through use of the General Linear Latent Variable Model 
(GLLVM) (Bartholomew and Knott, 1999).  
Historically, latent class analysis was developed in parallel to factor analysis with 
Lazarsfield and Henry (1968) providing the first systematic development of the approach. 
However, the discernment between the two methods was not evident until more recent 
times with Goodman (1974), Everitt (1984), and Heinen (1996). It was Heinen who 
linked LCA with latent trait models and log-linear models. Outside of the social sciences 
LCA is referred to as finite mixture models (Vermunt, 2003). Additionally, Vermunt and 
Magidson (2005) talk about the extensions of the classical LC model that have been 
proposed: Models containing continuous covariates, local dependencies, ordinal 
variables, several latent variables, and repeated measures. A general framework for 
categorical data analysis with discrete latent variables was proposed by Hagenaars (1993, 
1998) and extended by Vermunt (2003).  
Latent class analysis has been demonstrated to be useful in the study of suicidal 
and health behaviors. Jiang et al (2010) found four latent classes that identified 
associations between suicidal patterns and various predictors based on YRBS State data 
from Rhode Island. These four classes were: Class 1-Emotionally Healthy; Class 2-
Considered and Planned Suicide; Class 3-Attempted Suicide; and Class 4-Planned and 
Attempted Suicide. Logan et al (2011) used a latent class analysis to identify suicide-
related risk factors based on data from the National Violent Death Reporting System. 
Their analysis looked at categories such as current physical and mental health, the 
presence of life stressors, and mental health history. They identified nine latent classes 
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describing various combinations of these categories and their relations to suicide, 
showing a clear relation between suicide and various latent states.  
Additional utility of LCA has been found for the calculation of sensitivity and 
specificity for screening purposes in the absence of or lack of quality in the existing 
“gold-standard” comparison test. Romano et al. (2004) shows that classification errors 
stemming from traditional case definition strategies underestimate the association 
between informants on psychiatric diagnosis. They identify that LCA may be substituted 
as the standard of comparison. In psychiatric epidemiological research, Romano et al. 
(2004) goes on to state that the latent variable could represent a diagnosis, rated as either 
absent or present, while the observable categorical variable or covariate can be a 
symptom. As a result of these findings LCA has demonstrated the capability to identify 
the effectiveness of an instrument as a screening tool. 
1.3.1 Study Significance 
The public health significance can be identified from the objectives of Healthy 
People 2020 (www.healthypeople.gov). The first objective (MHMD-1) is the reduction of 
the suicide rate from 11.3 per 100,000 in 2007 to 10.2 suicides per 100,000, an 
improvement of 10%. The second objective (MHMD-2) is the reduction of suicide 
attempts by adolescents from 1.9 per 100 in 2009 to 1.7 per 100, a desired improvement 
of 10%. In order to accomplish these objectives it is imperative that the field of public 
health be fully engaged in the process of studying, investigating, and intervening on 
behalf of those victims and survivors of suicide. The field of public health provides a 
unique set of skills applicable to the issue of suicide and suicidal behaviors, the most 
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beneficial being an understanding of psychological and social behaviors combined with 
statistical methods imperative to understanding these behaviors.  
An additional significance of this study is the contribution of identifying certain 
suicide behavior questions as a possible first line screening tool to assess adolescents for 
suicidal tendencies. A second is the development of evidence-based statistically 
significant psychological-behavioral profiles of suicidal adolescents. 
 To date, there are many public health inclined population studies on adolescent 
suicidal behavior. The YRBS instrument is of high utility as it is the most comprehensive 
data collection system on suicidal ideation, planning, and attempts among adolescents in 
the United States (Klonsky DE, May A, 2010). The validity of the suicidality questions 
has been established and has demonstrated consistent convergent and discriminant 
validity (May, 2010; Horowitz, et al., 2013).  Through the use of data generated from the 
YRBSS, this study is unique in that it investigates the patterns of adolescent suicidal 
behavior over the last two decades, 1991-2009, and is looking to establish patterns of 
suicidal and health behaviors that may have not been previously identified.  
 Although the frequencies and percentages may seem low, the larger picture is that 
suicide is the highest act of violence in the United States. According to the CDC in 2005, 
suicide accounted for the majority of violence-related injury deaths (64%), costing 
society $26.7 billion in combined medical and work loss costs. The total combined cost 
of suicide was greater than the total combined costs of homicide ($20 billion) and legal 
intervention ($455 million) (www.cdc.gov). While these numbers are staggering and put 
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suicide at the forefront of violent acts this study will be looking at a subset of this group 
as we are focusing on just adolescents that were in high school at the time of survey 
administration (1991-2011).  
With over 100,000 individuals included in this study, and an average rate of less 
than 10% for attempted suicide, this study, is one of statistical processes used for 
exploring rare events within larger populations. Although statistical methods for studying 
rare events are few, highlighting these and offering additional, more current methods that 
may help in the understanding of rare events in large populations are discussed. The 
statistical processes used prior to this study have focused on a pairwise comparison or, in 
some cases, a logistic regression approach.  
This study is unique in that techniques are used that individually give insight into 
a very specific pattern of behavior. When combined, however, they yield a holistic view 
of a phenomena that is intricately woven throughout a population, specifically that of 
suicidal behaviors among adolescents. These statistical processes will be used to 
investigate the psychological and health-related patterns of occurrence at the national 
level.  
This dissertation is arranged as the following: in Chapter 1 the background, 
literature review, and study significance are talked about. In Chapter 2 the hypotheses 
and research questions are discussed. Chapter 3 is concerned with the methods and 
materials of the study. Chapter 4 highlights the descriptive analysis which focuses on 
demographics and suicide. Chapter 5 goes into the development and use of latent class 
analysis of suicidal behaviors for screening purposes. In Chapter 6 the use of latent class 
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analysis to develop statistically based behavioral profiles of suicidal and non-suicidal 
adolescents. Concluding with Chapter 7 where findings, limitations and closing remarks 
are discussed.  
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CHAPTER 2 
PURPOSE OF STUDY, RESEARCH QUESTIONS, AND OBJECTIVES 
2.1 Purpose of the Study 
 
The collection of health behaviors measured by the Youth Risk Behavior 
Surveillance System (YRBSS), are hypothesized to demonstrate how different behavioral 
patterns and events experienced by adolescents create a set of factors that are directly 
associated with suicidal behavior. There are certain behaviors and experiences that have 
been shown to coexist within suicidal adolescents.  
Several objectives of this dissertation focus on developing methods to capture all 
information available about rare events in large population samples. It is often of interest 
to observe how behaviors change over time. By comparing the set of factors which are 
significant on a year to year basis, differences between the generations may possibly be 
identified. It will be demonstrated that there exists a suicidal latent class, thus allowing 
for the suicide questions from the YRBS to be used as a screening tool for suicidal 
behaviors among adolescents. Latent classes have been shown to be useful in calculating 
the specificity and sensitivity of screening tests.  
The YRBSS is conducted every second year by the Center for Disease Control’s 
(CDC) Division of Adolescent and School Health (www.cdc.gov/yrbss). Although data 
from this surveillance system have been widely researched, there has not been a study 
that compiles all data, from the span of the twenty years that the YRBSS has been in 
existence, into a single study with a detailed focus on suicidal behaviors. The overall 
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pattern of suicidal behaviors in the United States has not yet been clearly delineated using 
advanced statistical methodologies like those proposed here. The objective here is to 
answer the encompassing question: Can the complexity demonstrated by suicidal 
adolescents be clarified through the use of latent classes and how do these classes reflect 
adolescents’ behavior and experiences? 
The primary aim is to identify events and behaviors that may serve as surrogates 
for the identification of suicidal adolescents, thus allowing for the possibility of 
preemptive screening. It then may be determined how this set of behaviors and events 
have changed among suicidal adolescents in the United States from 1991-2011. As the 
patterns of these behaviors are examined, inferences about those behaviors commonly 
exhibited by the suicidal adolescent will be made while highlighting the impact they 
have. It is this impact at the macro-level that demonstrates a clear and present danger to 
the public’s health as it is adolescents demonstrating behavior that they may carry with 
them into adulthood. Focus will be on the influence of these behaviors and events as part 
of a systems approach to understanding adolescent suicidal behavior in the latter part of 
the 20
th
 and beginning of the 21
st
 centuries (1991-2011).   
It is not the goal of this study to identify a way to directly prevent completed 
suicide; rather, we address the patterns of suicide behavior and health behaviors that may 
pre-/co-exist within a suicidal adolescent. The governing purpose is to identify the 
behaviors that may indicate greater potential for an individual to develop a suicidal state 
of mind and behaviors that may represent as Baumeister states, “an escape from the 
suicidal state” (1990).  With this ability to identify the behaviors exhibited by an 
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adolescent with this state of mind, it may be possible to more readily identify those 
adolescents for screening purposes. 
To understand the intricacy of behaviors found in suicidal adolescents, prevalence 
and trends over time will be presented in Chapter 4 with regards to demographic 
variables: sex, age, race, and depression status. To further understand the complex 
relationship between the suicidal variables, latent class analysis is conducted in Chapter 
5. As part of this process the validity of using suicide questions as a screening tool for 
suicidal behavior is demonstrated. From the development of the suicidal questions as a 
screening instrument, the next logical step in Chapter 6 is to develop statistically based 
behavioral profiles of suicidal and non-suicidal adolescents. These will identify patterns 
of behavior and experiences most commonly seen among suicidal adolescents, and 
through these patterns, screening tools may be evolved to more readily identify a suicidal 
adolescent prior to their attempting suicide. In Chapter 7, a review of findings, comments 
on limitations and implications for future research will be discussed.  
2.2 Objectives and Research Questions 
Objective 1 (Chapter 4): 
Determine patterns of suicidal behaviors overall and by demographics.  
Research Question 1:  
How do races, ages, sexes, and persons with depression differ with regards to suicidal 
behaviors? 
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Objective 2 (Chapter 5): 
Identify the latent classes of suicidal and non-suicidal and how they have changed over 
time. 
Research Question 2: 
How do the suicidal behaviors relate to each other? Have the suicidal behaviors: Ideation, 
Planning, Attempt, Injury- changed over the past 20 years? 
Objective 3 (Chapter 5): 
Identify the utility of using the suicide questions as a screening tool for suicidal behaviors 
among adolescents by calculating the sensitivity and specificity of each. 
Research Question 3: 
How valid are the suicide-related questions found in the YRBS for screening for suicidal 
behaviors among adolescents using latent class analysis? 
Objective 4 (Chapter 6): 
Develop statistically based behavioral profiles for suicidal and non-suicidal adolescents 
for each of the years represented. 
Research Question 4: 
Have the patterns of events and health behaviors associated with suicidal behavior 
evolved over the past 20 years? 
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CHAPTER 3 
 MATERIALS AND METHODS 
3.1 Introduction 
This study uses data from the Youth Risk Behavior Surveillance System (YRBSS) 
conducted every second year by the Center for Disease Control’s (CDC) Division of 
Adolescent and School Health (www.cdc.gov/yrbss). This study is designed to examine 
patterns of behavior among adolescents who have self-identified their actions as suicidal 
behavior and those health behaviors that may be associated. These patterns will be 
temporal, illustrating yearly changes in suicidal behavior rates. The use of the YRBS as a 
screening tool for suicidal behaviors through the calculation of the specificity and 
sensitivity as provided by the latent class analysis component is established. Finally, the 
use of latent class analysis to create statistically-based behavioral profiles of suicidal 
adolescents will be demonstrated. 
 This chapter is organized into the following sections to profile our study 
methods: In Section 3.1.1 the design of the study is illustrated. The sampling plan of the 
YRBS is found in 3.1.2. A description of the YRBSS survey instrument can be found in 
3.1.3. Discussion on the collection and treatment of data is found in 3.1.4. A detailed 
explanation of the statistical analysis and interpretation of data is in 3.2.1.  
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3.2 Materials 
3.2.1 Design of the Study 
This study is a secondary data analysis of the YRBSS that was developed in 1989 
by the CDC to monitor health risk behaviors that contribute to the leading causes of 
mortality, morbidity, and social problems among youth and young adults in the United 
States. The YRBSS monitors several categories of behaviors: safety, tobacco use, 
alcohol, drug use, sexual behaviors, dietary behaviors, physical activity, and violence 
(including bullying, homicidal violence, and suicidal violence, and abuse). In analyzing 
this data at a national level, patterns are identified that demonstrate the relationships 
between suicidal behaviors and other factors that may be associated. Sample sizes are 
large enough so that inadequate power is not a concern, with over 10,000 subjects per 
year, with 11 collections of data spanning a 20 year interval, 1991-2011. 
Several approaches to analyze this data are discussed with the goal of identifying 
those health behaviors and events experienced by suicidal adolescents and to demonstrate 
the utility of suicide questions as a screening tool via the use of latent class analysis.  
3.2.2 Sampling Plan 
 The YRBSS sampling plan is designed to create a sample that is generalizable to 
the adolescent population. This includes stratification according to geographic and 
demographic characteristics. Certain characteristics such as race, sex, and grade are 
oversampled in areas that are historically deficient. This oversampling approach ensures 
the generalizability so desired for a national survey.  From this sampling plan weights are 
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estimated which assist in generalizing the sample (for a more detailed description of this 
sampling plan please see Appendix I.)  
3.2.3 Instrumentation 
The YRBSS consists of national, state, and local school-based surveys of 
representative samples of students in grades 9 through 12, a national house-hold-based 
survey of 12-through 21-year-olds, a national survey of college students, a national 
survey of alternative school students, and other surveys of special populations of young 
people. These surveys all use a similar instrument, the Youth Risk Behavior Survey 
(YRBS) questionnaire, which was developed with extensive research and testing (Gilmer, 
1996). Just the high school data defined by grades 9 through 12 will be used.  
The YRBSS has multiple purposes. As discussed by Brener and associates (2004) 
the system was designed to determine the prevalence of health-risk behaviors among high 
school students and assess the change in those behaviors. It also serves as a surveillance 
tool for monitoring these behaviors over time within the United States and its territories. 
From the YRBSS website (www.cdc.gov/yrbss), the participation in the United States as 
of 2011 is shown. As displayed in Figure 3.1.3.1, the participation map illustrates the 
availability of weighted and unweighted surveys of state, territory, tribal government, and 
district participation in the 2011 Youth Risk Behavior Survey.  
 
 
 37 
 
Participation Map — High School YRBS, 2011 
 
  Fig. 3.2.3.1 Participation Map of YRBS 2011 
(For a more detailed description of the survey instrument please see Appendix I.)  
3.2.4 Collection and Treatment of Data 
 YRBS data is publicly available from the CDC’s website, www.cdc.gov/yrbss. 
All data sets are de-identified prior to online publication. Data will be stored and backed 
up using a standard encryption system; however, there is no security or privacy risk to 
any individual who has filled out the YRBS survey. The locations in which the surveys 
were administered are unavailable to the public domain. 
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3.3 Methods  
3.3.1 Statistical Analysis and Interpretation of Data 
 Statistical analysis of this multi-year complex sampled data requires a multi-
faceted approach that can handle the nuances found in population based survey data. All 
statistical analysis will be conducted for each year of data, 1991-2011, which is collected 
every other year. Additionally, a key component of any public health program is its 
ability to screen for certain behaviors. Through the use of Latent Class Analysis it is 
demonstrated that the suicide questions used in the YRBS have a high utility as a first 
line indicator tool for the screening of suicidal behaviors among adolescents. One of the 
key goals of this study is to identify those factors which are not merely statistically 
significant, but public health, psychologically, and sociologically relevant as well. 
The challenge in developing an analytical plan designed to gain understanding 
into this issue of suicidal behaviors is the complexity inherit to this system of behaviors. 
The attempt here is to statistically model human behavior, through the surrogates of risky 
health related behaviors and experienced events. Combinations of methods are used to 
help identify and discuss those properties that are connected to a pattern of behaviors 
associated with suicidal behaviors. In essence, creation of statistically based behavioral 
profiles of suicidal adolescents is the main objective. 
The data is described in the traditional way and then patterns of change are 
identified by looking at rates over time. The data will first be described using descriptive 
measures appropriate to categorical data: frequencies, percentages. Statistical significance 
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is set for p-values equal to 0.05 for all hypothesis testing procedures. Step two will 
consist of “traditional” analysis of categorical data. Statistically significant associations 
between suicide factors will be looked for using the Rao-Scott Chi Square for Complex 
Samples.  
Table 3.3.1.1 Classification of latent variable methods 
  Manifest Variables  
  Metrical Categorical 
 Metrical Factor Analysis Latent Trait 
Analysis 
Latent Variables    
 Categorical Latent Profile 
Analysis 
Latent Class 
Analysis 
 
Metrical variables have determinable values in the set of real numbers and may be 
either discrete or continuous, yet retain a measureable magnitude to their value. 
Categorical variables are defined as having a nominal value without a magnitude. 
Traditionally, analysis that examines categorical predictors on an categorical 
outcome that is drawn from a complex sampling scheme survey would incorporate 
weighted multiple logistic regression models (WMLR) to identify statistically significant 
models showing the relationship of the suicidal behaviors. The traditional method of 
computing Weighted Multiple Logistic Regression (WMLR) models is by using the 
procedure Survey Logistic as suggested by King and Zeng (2001). This procedure allows 
the complex sampling schema present in the YRBS to be included in the analysis process 
 40 
 
through the inclusion of weights, psu’s, and strata’s. This model is called the proportional 
odds model or the cumulative logit model. These models would allow the generation of 
odds ratios and identify the magnitude and direction of the association between the 
individual suicide behaviors. In place of the traditional process outlined above, step three 
of this analysis consists of the development of a Latent Class Analysis models for the 
identification of latent classes.  
Latent Class Analysis can be used to calculate the sensitivity and specificity of the 
suicide survey questions, ideation, planning, attempt, and injury from attempt. This 
allows for these questions to naturally be used as a screening tool for suicidal behavior. 
For purposes in this study the screening is considered positive if ANY of the four suicide 
questions are replied to as positive. This inclusion of the pattern responses is a 
fundamental characteristic to latent class analysis (Collins and Lanza, 2011). After 
calculating the sensitivity and specificity for our latent classes validation of these results 
using a meta-analysis approach for calculating hetero-/ and homogeneity will be done. 
Specifically the approach described by Whitehead (2008) will be used to calculate the U 
and Q statistics which are used to statistically test for homogeneity and effect differences 
respectively. After having established the validity of using LCA as a screening tool, 
determining the utility of the suicide questions as a screening tool, the final step is to then 
expand the LCA model to achieve our primary aim. The primary aim of this study is to 
develop statistically based behavioral profiles of suicidal and non-suicidal adolescents. 
This will allow quantitative identification of similarities and differences between these 
models, thus establishing the sets of behaviors exhibited and events consistently 
experienced by suicidal adolescents over the last twenty years.  
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To correctly model the interplay of these events and behaviors a Latent Class 
Analysis (LCA) approach is adopted as discussed by Collins and Lanza (2011); Linzer 
and Lewis (2011); Bartholomew, Knott, and Moustaki (2011). This approach allows for 
the modeling in a SEM framework of data which has a categorical distribution for both 
dependent and independent variables. To define this framework of latent class analysis 
for categorical data, reliance will be on the development of LCA by Bartholomew (2011), 
Collins and Lanza (2011), Linzer and Lewis (2011). These sources follow a similar 
nomenclature and symbolic usage for definition of the probability models. 
First, development of a theoretical model is required. This theoretical model is 
based on a compilation of factors identified through the literature review process. Then 
identification of latent class models that will determine probabilistic patterns of suicide 
and associated health behaviors defined are fit by using the best fit statistics (Collins and 
Lanza, 2011). The hypothesis here is that there will be multiple latent classes that allow 
creation and distinguishing of patterns of suicidal behavior among adolescents. Once 
these have been identified the best fit of latent class models will be chosen and the final 
step will then be development of statistically based psychological-behavioral profiles.    
From Last (2001) and Rothman (1998) sensitivity is defined to be the proportion 
of subjects with true positive test results out of the total number of subjects with the 
disease outcome; and specificity as the proportion of subjects with true negative test 
results out of the total number of subjects without the disease outcome. As part of the 
latent class analysis, various patterns of classes are identified; however the development 
of two classes has been identified by Formann and Kohlmann (1996) and Goetghebeur et 
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al (2000) as the sensitivity and specificity of the questions, as well as the marginal 
calculations of false-positive and false-negative probabilities.  To do this, a positive test 
is defined as being at least one of the manifest variables’ answers to be yes. The manifest 
variables being used are the set of suicide questions found in the YRBS concerning 
ideation, planning, attempt, and injury. These manifest variables are in fact the diagnostic 
tests. Therefore, if any of the tests are positive it is considered that the adolescent is 
positive for suicidal behavior.  Then we define L as the latent variable with two 
outcomes:   L=Yes (Suicidal), L=No (non-Suicidal). Then: Sensitivity=P(Test +|L=Yes) 
and Specificity=P(Test -|L=No). Calculating the sensitivity and specificity of the 
questions used in the YRBS determines if the questions can be used as a screening tool 
for suicidal behavior in adolescents.  
There is expansive literature on screening, which according to the U.S. 
Commission on Chronic Illness (1951), is defined as “the presumptive identification of 
unrecognized disease by the application of tests, exams, or similar procedures which can 
be applied rapidly” (Last, 2001, p. 165). Additionally, it is widely recognized in the 
public health and preventative medical literature that screening for a specific disease or 
condition is a fundamental component of human disease control and prevention. A 
typical screening process incorporates the following compilation as outlined from Chu, et 
al. (2010), Last (2001), Rothman (1998): 
 The objective of screening is to classify asymptomatic people as likely or unlikely 
to have the disease or condition of interest.  
 People who appear likely to have the disease or condition are examined further 
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for a diagnosis. 
 Those who are diagnosed and positive for the disease are treated.  
 Therefore, screening can reduce the morbidity and mortality of the disease among 
people screened and can enable early treatment for diagnosed cases.  
 Screening programs for infectious, cancer and heart diseases are well established 
in many countries.  
 In many screening programs, a population with known size n is screened by two 
imperfect binary diagnostic tests. 
 If the results of both diagnostic tests are negative, no further screening is 
undertaken.  
 If either of the two diagnostic tests is positive, then a full evaluation of the disease 
using a gold standard classification is undertaken (Bohning & Patilea 2008). 
 For estimating diagnostic accuracy without a gold standard, it is well known that 
if the conditional independence assumption is incorrectly assumed, parameter 
estimates may be biased (Vacek, 1985).  
The latent class model allows for false-positive and false-negative, and prevalence of 
the condition to be estimated. One of the primary goals is to use the latent class 
approach to estimate the sensitivity and the specificity of the YRBS questions as a 
screening test for suicidal behavior among adolescents in the United States (1991-
2011 YRBSS Survey).  
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3.3.2 Model Definition: 
According to Collins and Lanza (2011) the objective of a latent class analysis 
(LCA) is to arrive at a set of latent classes that demonstrate the patterns of response 
shown in the data. This is done with the motivation to provide a sense of the prevalence 
and error associated with each of these latent classes. Before going on to discuss the 
mathematics behind latent classes, there a few important highlights to take note of.  
There is a maximum of K-1 latent classes allowed where K is the number of 
manifest variables in the set being studied, in this study there are four manifest variables 
reflecting suicide behavior. An individual’s observed responses are determined by the 
combination of the individual’s latent class and random error. LCA is modeling large 
complex contingency tables of categorical variables. The prevalence’s calculated by LCA 
are defined to be the probabilities of membership in each of the identified latent classes. 
An important assumption of LCA is one of local independence, which conditions on the 
latent class while keeping the observed variables independent.  The natural progression 
after identifying latent classes is to analyze the predictors of interest. This can be done 
while treating the classes identified as dichotomous, thus allowing logistic regression to 
be performed. It is therefore justifiable to explore the mathematics behind latent classes 
using the nomenclature of categorical analysis and logistic regression.  
Lanza, Collins, Lemmon, et al. (2007) and Collins and Lanza (2011) outline the 
basic latent class model in the following progression. For consistency of nomenclature 
their development is followed. Let there be K latent subgroups that can be inferred from 
the nominal variables with j = 1,…,J observed variables, and the variable j has rj = 1, …, 
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Rj response categories. Let x = (r1,…rh) be the vector of responses from the individual’s 
response to the variables, J, being collected. Let the latent variable be represented by C 
which has the latent classes c = 1,…,K. With this development, it is required that an 
indicator function be identified that will allow for dichotomous response for the latent 
variable C. This indicator function can be defined as I(xj,…,rj) which allows for the 
function to equate to 1 when j = rj and equals 0 otherwise, thus defined the 1=yes and 
0=no definitions of a classical approach to dichotomous variables; therefore, the 
probability of observing any given response pattern is given by: 
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where the probability of membership in the latent class is given by   and the probability 
of response for rj is given by        
 (     )
to item j in latent class c. It is also of importance to 
note that    is the prevalence of the behavior and        
 (     )
 is the probability that allows 
calculation of sensitivities and specificities.  
It is of importance to point out that the primary assumption for this approach is 
one of local independence. It has been well documented by Collins and Lanza (2011), 
Bartholomew (2011) and Congdon (2001) that the LCA models only converge under the 
assumption of conditional- and thus local independence, inferring a non-correlative 
relationship between the manifest variables. There are currently no existing models that 
allow for the violation of local independence, however according to Collins and Lanza 
(p.46) extensive work has been done on lifting the local independence assumption on 
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latent class models by Hagenaars (1988), Uebersax (1999), Huang and Bandeen-Roche 
(2004), and more recently by Reboussin, IP, and Wolfson (2008). 
A natural extension of this model is to include covariates so that a logistic 
regression approach may be used (Dayton and Macready, 1988; Collins and Lanza, 
2011). Suppose that a covariate U is used to predict latent class membership, then the 
latent class model can be expressed as the following: 
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where         {       } is a standard baseline multi-categorical logistic 
regression model as defined by Agresti (2002).  
 When including a single covariate U,       can be expressed as 
          {       }  
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where the β’s are logistic regression coefficients for c`=1,…,K-1 and reference class K. 
This indicates that the number of latent classes has to be one less than the number of 
variables included in the model.  The log odds are defined to be: 
log(
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From this model the log odds that individual I is put into a latent class C relative to the 
baseline class can be estimated. If for example, membership in class 2 is set as the 
reference, then the exponential of log odds would be the odds ratio and consequently the 
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probability of membership in class 1 relative to class 2 for an individual given the 
presence of a covariate of interest. By taking the exponential of these β parameters the 
odds ratios are calculated, reflecting a magnitude and direction in the odds of class 
membership.  
3.2.3 Parameter Estimation: 
A straightforward approach to estimating parameters is presented by Linzer and 
Lewis (2011) where the estimates for the latent class model are done by maximizing the 
log-likelihood function with respect to    and        
 (     )
 by using the expectation-
maximization (EM) algorithm. This log-likelihood function has been well documented to 
be identical in form to the standard finite mixture model log-likelihood. As Linzer and 
Lewis note, “it is generally accepted, that the EM algorithm is applicable for any finite 
mixture model as each individual’s class membership is unknown and may be treated as 
missing data” (McLachlan and Krishnan, 1997). Once the parameters are estimated, the 
remaining focus will be on fitting the most appropriate model and identifying those 
behaviors and events that are probabilistically associated with a suicidal adolescent.  
3.3.4 Model Fitting: 
According to Bartholomew (2011), Linzer and Lewis (2011), the two most widely 
used parsimony measures are the Bayesian information criterion, or BIC (Schwartz, 
1978) and Akaike information criterion, or AIC (Akaike, 1983). Preferred models are 
those that minimize values of the BIC and AIC respectively. For AIC and BIC, the  
represents the maximized log-likelihood of the model and  represent the total number of 
 48 
 
estimated parameters in the model. In addition to the number of parameters, BIC uses the 
number of data points (N) in its calculation.  
           
and 
                                                           
The BIC may be usually more suitable for basic latent class models due to the relative 
simplicity (Lin and Dayton, 1997; Forster, 2000).  
 Additional methods of model comparison are the Pearson’s 2  goodness of fit and 
likelihood ratio chi-square ( 2G ) statistics for the observed versus predicted cell counts, 
these can be used to determine how well a particular model fits the data (Goodman, 
1974). Like AIC and BIC, these statistics are generally desired to be minimized to 
suggest a good model fit. The statistics for these two tests are defined as follows: 
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The expected number in each cell under a given mode is denoted by   ̃    ̃     and 
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   , which is the estimated probability mass 
function produced by the latent class model. Additionally, cq denotes the observed 
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number of cases in the c
th
 cell of the cross-classification table of the manifest variables, 
for cells c=1…C, where   ∏  .  
By using this approach separation of the behaviors and events by those who do 
exhibit suicidal behavior and those who do not will be accomplished. This will allow for 
probability models to be generated which will clearly delineate the factors and behaviors 
most probable in a suicidal adolescent as well as highlight those factors which may act as 
protective factors against suicide. The goal here is to identify a general behavioral profile 
of the individual that may have the highest possibility of committing suicide attempt and 
a profile for those most likely to not commit or attempt suicide.  
Overall, this analysis is engineered to establish tools to identify suicidal behavior 
among adolescents, develop a comprehensive view of factors exhibited by those 
adolescents, provide a method for screening of those factors, and identify change in 
behavioral patterns over the last two decades in the United States.  
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CHAPTER 4 
 DESCRIPTIVE STATISTICS ON SUICIDAL BEHAVIORS AND DEMOGRAPHICS 
4.1 Descriptive Statistics: Population Demographics and Suicidal Behavior 
 The Youth Risk Behavior Survivor Survey has collected data every other year 
since 1991. There have been a total of 157,067 adolescents sampled nationwide from 
1991 to 2011 with an average of 14,279 sampled per year (table 4.1.1). Variables for the 
strata (stratum) and PSUs (psu) are included in our analysis due to the complex sampling 
schema. The weights in the data file are considered to be relative weights (weight). The 
combination of stratum, psu’s, and weights are designed to provide an oversampling of 
traditionally underrepresented groups (www.cdc.gov/yrbss).  All participants were in 
high school at the time of survey completion.  
Statistically examining the patterns and trends of the suicide behaviors allows for 
a better grasp of the complexity of the suicide situation 
Table 4.1.1 Sample Sizes by Year (Total N = 157,067) 
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 
12,272 16,296 10,904 16,262 15,349 13,601 15,214 13,917 14,041 16,410 12,801 
  
The trend in suicide behaviors over the 20 year span covered by the YRBSS data 
show a general decrease in the overall patterns of behaviors, with 2009 having the lowest 
prevalence yet recorded (table 4.1.2).   
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Table 4.1.2 Overall Suicidal Behaviors in Adolescents by Year (percent% (95%  CI)) 
 1991 1993 1995 1997 1999 
Ideation 
28.97% 
 (27.35, 30.59) 
24.06%  
(23.07, 25.07) 
24.10% 
 (22.70, 25.50) 
20.53%  
(18.20, 22.85) 
19.27%  
(18.03, 20.05) 
Planning 
18.62%  
(16.95, 20.30) 
19.02%  
(17.87, 20.17) 
17.66%  
(16.12, 19.20) 
15.70%  
(14.40, 17.00) 
14.54%  
(13.07, 16.00) 
Attempt 
7.27%  
(6.11, 8.43) 
8.63%  
(7.80, 9.47) 
8.69%  
(7.75, 9.62) 
7.70%  
(6.75, 8.65) 
8.31%  
(7.25, 9.38) 
Injury 
1.73%  
(1.37, 2.09) 
2.68%  
(2.12, 3.26) 
2.80%  
(2.11, 3.49) 
2.60%  
(2.08, 3.13) 
2.60%  
(2.05, 3.16) 
 2001 2003 2005 2007 2009 
Ideation 19.02%  
(17.62, 20.42) 
16.89%  
(16.19, 17.58) 
16.85% (15.89, 
17.81) 
14.46%  
(13.39, 15.52) 
13.82%  
(13.09, 14.55) 
Planning 14.18%  
(13.67, 15.95) 
16.50%  
(12.85, 20.15) 
12.97%  
(12.07, 13.86) 
11.28%  
(10.33, 12.22) 
10.87% 
(10.00, 11.73) 
Attempt 8.84%  
(8.00, 9.68) 
8.47%  
(7.37, 9.56) 
8.41%  
(7.52, 9.29) 
6.94%  
(6.30, 7.58) 
6.31% 
(5.67, 6.95) 
Injury 2.65%  
(2.25, 3.05) 
2.87%  
(2.15, 3.59) 
2.34%  
(1.91, 2.76) 
1.95%  
(1.65, 2.26) 
1.94% 
(1.58, 2.30) 
 
While the trend in ideation and planning show pronounced decreases over time, 
attempts and injury seem to stay fairly level yet do show a decrease from 2002 to 2009. 
Using 2009 data for illustration purposes, we show that the processes of Ideation -> 
Planning -> Attempt -> Injury is not completely a linear one (see Fig 4.1.1). 
Figure 4.1.1 Patterns within Suicidal Behavior  
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Using the Rao-Scott chi-square test of association for complex samples, we find 
that there is a high overall association between the suicide variables regardless of the year 
(Table 4.1.3). Attempt with ideation has a high magnitude of association when comparing 
these behaviors individually, followed by injury, given ideation (see Table 4.1.3). From 
examining the frequencies and statistical associations of positive responses to more than 
one suicidal behavior there is justification for development of our suicidal behavior 
indicator variable (Table 4.1.4).  
Theoretically, the suicidal variables follow a linear sequence: Ideation->Planning-
>Attempt->Injury->Completed being the traditionally defined path. From Table 4.1.3 and 
Figure 4.1.1 there are identified other possible pathways leading to a suicide attempt and 
possible injury, the linear path is not always taken. This lack of clear processes makes the 
creation of a variable representing the combination of suicidal behaviors worthwhile. The 
latent variable Suicidal Behavior is created as an indicator variable for the 16 different 
pathways (0-15) showing the frequency and percentages for those various behavior 
combinations (1=yes, 2=no) (See Table 4.1.4). 
Table 4.1.3 Frequency and Association between suicidal variables  
YRBS 2009 
(n=16,410) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1372 (7.88%) 2952.32 <0.0001 
Ideation*Attempt 914 (5.64%) 4134.71 <0.0001 
Ideation*Injury 292 (1.74%) 909.63 <0.0001 
Planning*Attempt 756 (4.63%) 3091.03 <0.0001 
Planning*Injury 255 (1.54%) 1030.21 <0.0001 
Attempt*Injury 330 (1.93%) n/a n/a 
YRBS 2007 
(n=14,041) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1199 (8.26%) 4761.29 <0.0001 
Ideation*Attempt 870 (6.19%) 4267.92 <0.0001 
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Ideation*Injury 259 (1.77%) 951.14 <0.0001 
Planning*Attempt 676 (4.90%) 2831.49 <0.0001 
Planning*Injury 224 (1.57%) 1305.14 <0.0001 
Attempt*Injury 289 (1.95%) n/a n/a 
YRBS 2005 
(n=13,917) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1415 (10.14%) 3360.87 <0.0001 
Ideation*Attempt 962 (7.25%) 644.51 <0.0001 
Ideation*Injury 278 (2.12%) 582.74 <0.0001 
Planning*Attempt 802 (6.23%) 1830.07 <0.0001 
Planning*Injury 250 (1.96%) 1247.02 <0.0001 
Attempt*Injury 308 (2.33%) n/a n/a 
YRBS 2003 
(n=15,214) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1489 (10.55%) 76.77 <0.0001 
Ideation*Attempt 985 (7.47%) 1626.59 <0.0001 
Ideation*Injury 292 (2.24%) 157.19 <0.0001 
Planning*Attempt 839 (6.33%) 110.0061 <0.0001 
Planning*Injury 272 (2.14%) 320.75 <0.0001 
Attempt*Injury 342 (2.64%) n/a n/a 
YRBS 2001 
(n=13,601) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1428 (11.42%) 48878.38 <0.0001 
Ideation*Attempt 972 (8.00%) 3598.52 <0.0001 
Ideation*Injury 298 (2.37%) 572.39 <0.0001 
Planning*Attempt 791 (6.62%) 2582.58 <0.0001 
Planning*Injury 273 (2.14%) 823.61 <0.0001 
Attempt*Injury 336 n/a n/a 
YRBS 1999 
(n=15,349) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1689 (12.04%) 4585.27 <0.0001 
Ideation*Attempt 1075 (7.78%) 974.85 <0.0001 
Ideation*Injury 325 (2.47%) 744.10 <0.0001 
Planning*Attempt 903 (6.95%) 603.15 <0.0001 
Planning*Injury 282 (2.29%) 481.22 <0.0001 
Attempt*Injury 353 (2.60%) n/a n/a 
YRBS 
1997(n=16,262) 
Freq (%) 
Pearson* 
Chi-square value 
p-value 
Ideation*Planning 2146 (13.13%) 7312.85 <0.0001 
Ideation*Attempt 1246 (7.27%) 5420.77 <0.0001 
Ideation*Injury 374 (2.44%) 295.49 <0.0001 
Planning*Attempt 1060 (6.32%) 4738.87 <0.0001 
Planning*Injury 341 (2.28%) 390.36 <0.0001 
Attempt*Injury 396 (2.61%) n/a n/a 
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YRBS 1995 
(n=10,904) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1632 (15.58%) 3342.50 <0.0001 
Ideation*Attempt 906 (8.39%) 1322.94 <0.0001 
Ideation*Injury 293 (2.781%) 956.68 <0.0001 
Planning*Attempt 780 (7.32%) 2165.23 <0.0001 
Planning*Injury 261 (2.44%) 519.98 <0.0001 
Attempt*Injury 311 (2.80%) n/a n/a 
YRBS 1993 (16,296) Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 2542 (15.86%) 1820.85 <0.0001 
Ideation*Attempt 1443 (8.36%) 3933.49 <0.0001 
Ideation*Injury 421 (2.62%) 1303.28 <0.0001 
Planning*Attempt 1256 (7.33%) 1038.22 <0.0001 
Planning*Injury 374 (2.35%) 757.56 <0.0001 
Attempt*Injury 435 (8.63%) n/a n/a 
YRBS 1991 
(n=12,272)^ 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1938 (18.62%) n/a n/a 
Ideation*Attempt 833 (7.52%) n/a n/a 
Ideation*Injury 196 (1.79%) n/a n/a 
Planning*Attempt 831 (7.52%) n/a n/a 
Planning*Injury 195 (1.79%) n/a n/a 
Attempt*Injury 196 (1.73%) n/a n/a 
*Every injury resulted from an attempt; thus a zero cell in the calculation of the odds 
ratio, but not all attempts resulted in an injury.  
**The Rao-Scott Chi-Square was incalculable, the Pearson Chi-square was substituted.  
^ Statistics were not generated due to there being frequency of zero in certain cells. 
With numerous pathways (p) being available to the suicidal individual, we 
identify those pathways with the highest percentage of suicidal-activity to be path(s) {1, 
2, 5, 6, 11, 15}. For the most active patterns ideation has a presence in almost all of these 
with the exception of path 2. Those with no frequency are the response patterns that have 
no attempt prior to an injury, which is not a possible series of behavior.  
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Table 4.1.4 Frequencies of Response Patterns of Suicidal Behavior (YRBS 2009 only) 
Path 
Numbe
r (p) 
Ideation  
(yes=1/no=
2) 
Planning  
(yes=1/no=
2) 
Attempt  
(yes=1/no=
2) 
Injury 
(yes=1/no=
2) 
Frequenc
y 
Percent*
* (95% 
CI) 
0 2 2 2 2 11,885 
83.15% 
(82.35, 
83.94) 
1 1 2 2 2 640 
4.54% 
(4.05, 
5.02) 
2 2 1 2 2 375 
2.68% 
(2.34, 
3.02) 
3 2 2 1 2 55 
0.28% 
(0.19, 
0.38) 
4 2 2 2 1 0* 
0% ( n/a, 
n/a) 
5 1 1 2 2 522 
3.37% 
(3.02, 
3.71) 
6 1 2 1 2 152 
0.96% 
(0.76, 
1.16) 
7 1 2 2 1 0* 
0% (n/a, 
n/a) 
8 2 1 1 2 34 
0.15% 
(0.10, 
0.20) 
9 2 1 2 1 0* 
0% (n/a, 
n/a) 
10 2 2 1 1 23 
0.11% 
(0.06, 
0.16) 
11 1 1 1 2 463 
2.96% 
(2.61, 
3.30) 
12 1 1 2 1 0* 
0% (n/a, 
n/a) 
13 2 1 1 1 16 
0.03% 
(0.03, 
0.15) 
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14 1 2 1 1 53 
0.05% 
(0.17, 
0.39) 
15 1 1 1 1 237 
1.45% 
(1.20, 
1.69) 
*There are no injuries without an attempt. **Weighted Percents. 
Although looking at the patterns of suicidal behaviors is insightful, to further 
understand the complexity of the suicidal adolescent we will examine demographics such 
as age, sex, race and the mental health condition of depression to see if there are groups 
of adolescents which may have higher incidence based on these innate characteristics. 
4.2 Descriptive Statistics: Suicide Behaviors and Demographics 
Demographic variables are examined to get a clearer picture of who is affected by 
suicidal behaviors. Trends among races are of particular interest when examining suicidal 
behaviors. Historically, whites have had much higher rates of suicidal behaviors, with 
blacks and Hispanics being fairly similar in their proportion for each indices (see Table 
4.2.1). Differences between suicidal behaviors for the sexes are shown to be of interest as 
females are higher in reporting suicidal behavior for each of the behaviors (see table 
4.2.2). Age is another demographic of interest, it is separated to those who are age fifteen 
and younger and compared to those sixteen years old or greater. It is shown that those in 
the latter category are much higher in their rates of suicidal behaviors for all years and 
behaviors (see Table 4.2.3). Contrary to the public perception that suicide and depression 
are linked causally, it is a highly correlated or associated relationship. It has been shown 
that not every suicidal person is depressed and not every depressed person is suicidal, 
however the magnitude of this relationship warrants the inclusion of depression as a 
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major factor to be considered in identifying persons who are possibly suicidal (see Table 
4.2.4) (Minkoff, et al., 1973; Wezel, et al., 1980). There are intricacies between these 
demographics and suicidal behaviors and to closely examine them would be warranted, 
however, exploration is limited to trends over time and comparisons between the 
categories for within each demographic.  
The respondent demographics are of interest as it gives an idea of the 
representativeness of the sample. Using 2009 as a representative year (n=16,410), there 
was not a significant difference found between the proportions of each sex, with the 
number of females (8,280 or 50.66%) being statistically similar to the number of males 
(8,065 or 49.34%) (p=0.0926). The proportions of each age (range: <12 to >18) were 
found to be statistically different with some age groups being naturally rarer in a high 
school (≤12 and 13 year olds account for 0.27% of respondents) setting than others 
(p<0.0001). The ≥16 group (10,960 or 66.79%) was statistically different than the ≤15 
group (5,450 or 33.21%) (p<0.0001). There was a slight statistical difference found 
between the proportions of grades with 9
th
 (4,145 or 25.44%), 10
th
 (3,926 or 24.05%), 
11
th
 (4,092 or 25.07%), and 12
th
 (4,137 or 25.34%) being approximately equally 
represented (p=0.0471).  
There was a significant difference between Hispanics (4,776 or 29.47%) and non-
Hispanics (11,428 or 70.53%) (p<0.0001). However, this difference is acceptable as 
Hispanics and African-Americans (AA) are oversampled to reach representativeness of 
their respective races (www.cdc.gov/yrbss).  The distributions of race are statistically 
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different with Whites (6,889 or 42.76%) having greater representation than: Blacks/AA
1
 
(2,832 or 17.58%), Native American/Alaskan (139 or 0.86%), Asian (751 or 4.66%), 
Native Hawaiian/Pacific Islander (180 or 1.12%) and Hispanics (p<0.0001). Since this is 
an investigation into suicide, looking at the distribution of those with depression (4,525 
or 27.88%) is important with approximately 28% stating that they were in a depressive 
state for 2 or more weeks at some point in the 12 months prior to the survey.  
Table 4.2.1 Race and Suicide Behaviors Over Time 
Ideation 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
White 
21.25% 
(19.26, 
23.23) 
17.21% 
(16.19, 
18.22) 
16.76% 
(14.54, 
18.97) 
12.19% 
(10.14, 
14.25) 
10.74% 
(9.34, 
12.14) 
13.30% 
(11.64, 
14.96) 
10.11% 
(9.26, 
10.96) 
10.53% 
(9.36, 
11.70) 
8.50% 
(7.29, 
9.71) 
7.67% 
(6.76, 
8.57) 
Black 
2.98% 
(2.06, 
3.91) 
2.78% 
(2.17, 
3.38) 
2.82% 
(1.72, 
3.92) 
2.05% 
(1.58, 
2.51) 
2.16% 
(1.43, 
2.89) 
1.72% 
(1.29, 
2.14) 
1.72% 
(1.29, 
2.16) 
1.75% 
(1.32, 
2.17) 
1.97%  
(1.53, 
2.41) 
1.87% 
(1.39, 
2.35) 
Hispanic 
2.32% 
(1.52, 
3.13) 
2.23% 
(1.70, 
2.75) 
2.70% 
(1.75, 
3.62) 
2.27% 
(1.77, 
2.77) 
1.43% 
(1.10, 
1.76) 
1.84% 
(1.06, 
2.63) 
2.58% 
(2.08, 
3.09) 
1.53% 
(1.13, 
1.92) 
1.20% 
(0.83, 
1.57) 
1.37% 
(1.01, 
1.73) 
Planning 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
White 
13.54% 
(12.02, 
15.05) 
13.59% 
(12.58, 
14.60) 
12.09% 
(10.24, 
13.94) 
8.92% 
(7.77, 
10.07) 
7.53% 
(6.35, 
8.71) 
10.41% 
(9.02, 
11.81) 
10.00% 
(6.95, 
13.04) 
7.78% 
(6.83, 
8.74) 
6.57% 
(5.67, 
7.43) 
6.03% 
(5.26, 
6.80)  
Black 
1.98% 
(1.22, 
2.74) 
2.22% 
(1.68, 
2.77) 
2.00% 
(1.23, 
2.77) 
1.56% 
(1.13, 
1.99) 
1.66% 
(1.00, 
2.31) 
1.30% 
(0.96, 
1.63) 
1.43% 
(1.07, 
1.80) 
1.37% 
(1.06, 
1.69) 
1.42% 
(1.05, 
1.78) 
1.41% 
(1.00, 
1.82) 
Hispanic 
1.36% 
(0.84, 
1.88) 
1.72% 
(1.29, 
2.14) 
2.10% 
(1.40, 
2.79) 
1.92% 
(1.44, 
2.40) 
1.30% 
(0.94, 
1.66) 
1.39% 
(0.84, 
1.93) 
2.50% 
(1.56, 
3.45) 
1.28% 
(1.01, 
1.56) 
0.88% 
(0.61, 
1.16) 
1.12% 
(0.82, 
1.42) 
Attempt 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
White 
4.77% 
(3.86, 
5.69) 
5.61% 
(4.89, 
6.32) 
5.26% 
(4.30, 
6.22) 
4.03% 
(3.19, 
4.87) 
4.18% 
(3.02, 
5.34) 
5.55% 
(4.74, 
6.36) 
4.44% 
(3.78, 
5.10) 
4.66% 
(3.83, 
5.48) 
3.50% 
(2.93, 
4.07) 
3.06% 
(2.64, 
3.49) 
Black 
0.88% 
(0.39, 
1.37) 
1.09% 
(0.84, 
1.34) 
1.25% 
(0.76, 
1.73) 
0.84% 
(0.64, 
1.04) 
0.90% 
(0.55, 
1.26) 
0.98% 
(0.74, 
1.21) 
1.01% 
(0.71, 
1.31) 
0.99% 
(0.62, 
1.36) 
1.06% 
(0.78, 
1.35) 
1.03% 
(0.72, 
1.34) 
Hispanic 
0.67% 
(0.38, 
0.96) 
1.11% 
(0.80, 
1.42) 
1.40% 
(0.84, 
1.95) 
1.02% 
(0.74, 
1.29) 
0.98% 
(0.68, 
1.27) 
1.16% 
(0.72, 
1.60) 
1.46% 
(1.09, 
1.83) 
0.99% 
(0.73, 
1.25) 
0.72% 
(0.47, 
0.97) 
0.73% 
(0.53, 
0.93) 
Injury 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
White 
1.15% 
(0.76, 
1.54) 
1.76% 
(1.30, 
2.23) 
1.68% 
(0.98, 
2.39) 
1.29% 
(0.99, 
1.59) 
1.20% 
(0.77, 
1.64) 
1.63% 
(1.26, 
2.00) 
1.09% 
(0.79, 
1.38) 
1.34% 
(0.99, 
1.70) 
0.93% 
(0.68, 
1.18) 
0.97% 
(0.73, 
1.21) 
Black 
0.24% 
(0.08, 
0.39) 
0.39% 
(0.26, 
0.53) 
0.42% 
(0.19, 
0.66) 
0.28% 
(0.17, 
0.39) 
0.36% 
(0.11, 
0.60) 
0.37% 
(0.28, 
0.47) 
0.45% 
(0.25, 
0.66) 
0.24% 
(0.13, 
0.35) 
0.31% 
(0.19, 
0.44) 
0.32% 
(0.20, 
0.45) 
                                                          
1 The Blacks/AA category may contain those of difference ethnicities but are generalized to the one 
category. 
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Hispanic 
0.14% 
(0.07, 
0.22) 
0.30% 
(0.20, 
0.41) 
0.49% 
(0.21, 
0.78) 
0.27% 
(0.19, 
0.35) 
0.19% 
(0.10, 
0.28) 
0.32% 
(0.22, 
0.42) 
0.69% 
(0.42, 
0.96) 
0.25% 
(0.14, 
0.35) 
0.15% 
(0.09, 
0.22) 
0.21% 
(0.08, 
0.30) 
 
It is observed in each year that Whites are higher in every category of suicidal 
behavior than any other race.
2
 The gradient of behaviors of Ideation, Planning, Attempt, 
and Injury is shown for a subset of the races, with Whites demonstrating a higher 
magnitude of difference from one behavior to the next. This difference becomes smaller, 
particularly in ideation and planning, as the years go up.  
Looking at the trends over time, there are several points of interest. All races 
show a similar trend in that there is a general overall decrease from 1991 to 2009. 
However, from 1999 to 2001, there is an increase across the races for each of the 
behaviors with a decrease in 2003. The rates show fluctuation regardless of race.   
The rate of ideation among White adolescents show an approximate 3% jump 
from 10.74% in 1999 to 13.30% in 2001 and then down to 10.11% in 2003. The rates 
trend up slightly in 2005 and then drop by 2% and 3% in 2007 and 2009, respectively. In 
2003 there is an increase in the Hispanic rate of almost a whole percent from 2001 to 
2003 and then level off to a value of around 1.5% (Table 4.2.1). A similar pattern is seen 
among Hispanics for each of the suicidal behaviors. African-Americans maintain a steady 
trend that keep their rates lower than those seen for Whites, but higher than Hispanics.  
In examining the rates of suicidal behaviors for the sexes, females demonstrate an 
almost two-fold increase when compared to males for each of the suicide behaviors (table 
                                                          
2 The exception is Native Americans; this may also be due to under-sampling/ over-inflation of rates.  
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4.2.2). The behaviors of ideation and planning show a significantly higher trend for 
females than males; whereas attempts and injuries are not statistically different. 
 
Table 4.2.2 Sex and Suicide Behaviors Over Time 
Ideation 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Male 
10.41
% 
(9.25, 
11.57) 
9.71% 
(8.85, 
10.57) 
9.50% 
(8.68, 
10.32) 
8.29% 
(7.44, 
9.14) 
6.90% 
(6.04, 
7.77) 
6.91% 
(6.19, 
7.63) 
6.54% 
(5.90, 
7.18) 
6.08% 
(5.52, 
6.64) 
5.19
% 
(4.49, 
5.89) 
5.47
% 
(4.96, 
5.98) 
Female 
18.56
% 
(17.13, 
20.00) 
14.29
% 
(13.52, 
15.06) 
14.58
% 
(13.20, 
15.96) 
12.25
% 
(10.51, 
13.98) 
12.37
% 
(11.10, 
13.64) 
12.11
% 
(11.05, 
13.17) 
10.36
% 
(9.73, 
11.00) 
10.79
% 
(10.08, 
11.50) 
9.26
% 
(8.42, 
10.09
) 
8.31
% 
(7.75, 
8.88) 
Plannin
g 
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Male 
6.30% 
(5.46, 
7.13)  
7.92% 
(7.02, 
8.82) 
7.49% 
(6.55, 
8.43) 
6.67% 
(6.10, 
7.23) 
5.48% 
(4.62, 
6.34) 
5.75% 
(5.23, 
6.28) 
7.24% 
(5.30, 
9.17) 
5.00% 
(4.34, 
5.65) 
4.66
% 
(4.13, 
5.19) 
4.50
% 
(3.94, 
5.07) 
Female 
12.33
% 
(11.06, 
13.60) 
11.04
% 
(10.25, 
11.83) 
10.21
% 
(9.14, 
11.28) 
9.04% 
(7.95, 
10.13) 
9.06% 
(7.75, 
10.36) 
9.05% 
(8.08, 
10.02) 
9.24% 
(7.42, 
11.06) 
8.00% 
(7.39, 
8.60) 
6.61
% 
(5.92, 
7.30) 
6.31
% 
(5.80, 
6.81) 
Attempt 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Male 
2.00% 
(1.49, 
2.50) 
2.55% 
(2.09, 
3.01) 
2.93% 
(2.30, 
3.57) 
2.43% 
(1.93, 
2.94) 
2.85% 
(2.15, 
3.55) 
3.00% 
(2.47, 
3.53) 
2.74% 
(2.19, 
3.30) 
3.00% 
(2.38, 
3.63) 
2.30
% 
(1.98, 
2.61) 
2.38
% 
(2.01, 
2.74) 
Female 
5.27% 
(4.40, 
6.14) 
6.07% 
(5.41, 
6.72) 
5.71% 
(4.81, 
6.62) 
5.27% 
(4.16, 
6.38) 
5.46% 
(4.58, 
6.33) 
5.81% 
(5.21, 
6.41) 
5.68% 
(4.95, 
6.40) 
5.42% 
(4.84, 
6.00) 
4.64
% 
(4.09, 
5.19) 
3.89
% 
(3.40, 
4.39) 
Injury 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Male 
0.51% 
(0.31, 
0.71) 
0.83% 
(0.50, 
1.16) 
1.14% 
(0.74, 
1.55) 
1.09% 
(0.63, 
1.54) 
1.04% 
(0.69, 
1.39) 
1.02% 
(0.79, 
1.24) 
1.23% 
(0.77, 
1.70) 
0.89% 
(0.64, 
1.14) 
0.74
% 
(0.59, 
0.90) 
0.83
% 
(0.61, 
1.04) 
Female 
1.22% 
(0.95, 
1.49) 
1.86% 
(1.47, 
2.25) 
1.66% 
(1.05, 
2.26) 
1.52% 
(1.04, 
2.00) 
1.56% 
(1.16, 
1.97) 
1.62% 
(1.25, 
1.99) 
1.58% 
(1.19, 
1.97)    
1.45% 
(1.16, 
1.74) 
1.21
% 
(0.99, 
1.44) 
1.09
% 
(0.85, 
1.34) 
  
It has been widely documented that males succeed at completed suicide at a 
higher rate than females. However, it is interesting that the attempts and injuries show 
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higher rates among the females. It is this subtle difference that needs to be addressed. 
Males attempt and sustain injuries-from-attempts at a lower rate. When they do attempt 
they are successful at a higher rate for completed suicides regardless of age. Specifically 
for ages 10-24, 11.1 males and 2.8 females per 100,000 completed suicide in 2009 
(http://www.cdc.gov/ViolencePrevention/suicide). The issue of variation between the 
sexes has been well documented and is demonstrated here to be a factor for those 
adolescents responding to the survey. Although it is of interest to examine the differences 
between the sexes, it is possible that this difference is confounded by the age of the 
participant at the time of response.  
 The age of adolescents is generally defined to be the time of pubescent 
development in the subject usually between the ages of 10-18. The YRBS captures age- 
specific data in the following categories in years: ≤12, 13, 14, 15, 16, 17, ≥18. This 
allows the survey to capture information at each of the ages traditionally connected to 
pubescence; however, this range of values is also advantageous in that it can indirectly 
show the pressures on those students who excel in school and those who do not. For 
example, a 12 year old in high school may have certain pressures not experienced by a 16 
year old due to the maturation and “normalcy” of the latter. A 19 year old in high school 
would also have pressures from being in school “longer than is expected”.  Although 
these issues are of interest, the comparison will be based on a distinct event in an 
adolescent’s life, the age of first legal driving.  
There is a social distinction between 15 and 16 years of age usually surrounding 
the independence that comes with driving. Consequently the age groups are divided into 
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these two categories, ≤15 versus ≥16 (see Table 4.2.3). The ≥16 group is larger due to the 
age groups included being more highly populated than those school age categories found 
in the ≤15 group. 
Table 4.2.3 Age and Suicide Behaviors Over Time 
Ideation 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
≤15 
9.64% 
(8.39, 
10.90) 
7.92% 
(6.89, 
8.95) 
7.79% 
(6.84, 
8.73) 
7.18% 
(5.58, 
8.78) 
6.85% 
(6.03, 
7.67) 
7.21% 
(6.30, 
8.12) 
6.47% 
(5.96, 
6.97) 
6.56% 
(5.94, 
7.17) 
5.52
% 
(4.99, 
6.06) 
5.32
% 
(4.79, 
5.84) 
≥16 
19.33
% 
(17.69, 
20.98) 
16.14
% 
(15.24, 
17.03) 
16.31
% 
(15.17, 
17.45) 
13.35
% 
(12.14, 
14.56) 
12.42
% 
(11.38, 
13.46) 
11.81
% 
(10.85, 
12.76) 
10.42
% 
(9.82, 
11.02) 
10.29
% 
(9.43, 
11.16) 
8.93
% 
(8.15, 
9.72) 
8.50
% 
(7.84, 
9.17) 
 
Plannin
g 
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
≤15 
6.10% 
(5.12, 
7.08) 
6.26% 
(5.46, 
7.07) 
5.56% 
(4.49, 
6.64) 
5.48% 
(4.53, 
6.42) 
5.50% 
(4.66, 
6.34) 
5.51% 
(4.80, 
6.21) 
6.94% 
(5.29, 
8.59) 
4.98% 
(4.45, 
5.51) 
4.21
% 
(3.64, 
4.77) 
4.18
% 
(3.70, 
4.65) 
≥16 
12.52
% 
(11.29, 
13.75) 
12.75
% 
(11.93, 
13.58) 
12.10
% 
(11.00, 
13.20) 
10.22
% 
(9.39, 
11.05) 
9.04% 
(8.02, 
10.05) 
9.30% 
(8.60, 
10.01) 
9.56% 
(7.46, 
11.66) 
7.99% 
(7.21, 
8.77) 
7.10
% 
(6.35, 
7.78) 
6.69
% 
(6.08, 
7.30) 
Attempt 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
≤15 
2.63% 
(2.05, 
3.21) 
3.08% 
(2.50, 
3.66) 
3.17% 
(2.69, 
3.65) 
3.12% 
(2.42, 
3.80) 
3.32% 
(2.79, 
3.85) 
3.42% 
(2.71, 
4.14) 
3.67% 
(3.15, 
4.20) 
3.61% 
(3.13, 
4.10) 
2.83
% 
(2.42, 
3.23) 
2.53
% 
(2.11, 
2.96) 
≥16 
4.64% 
(3.96, 
5.31) 
5.55% 
(4.77, 
6.33) 
5.52% 
(4.72, 
6.31) 
4.59% 
(3.99, 
5.19) 
4.99% 
(4.24, 
5.75) 
5.42% 
(4.86, 
5.97) 
4.79% 
(4.06, 
5.53) 
4.79% 
(4.14, 
5.45) 
4.11
% 
(3.61, 
4.61) 
3.78
% 
(3.40, 
4.15) 
Injury 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
≤15 
0.44% 
(0.30, 
0.59) 
0.86% 
(0.57, 
1.14) 
1.12% 
(0.74, 
1.49) 
1.02% 
(0.74, 
1.30) 
0.92% 
(0.69, 
1.16) 
1.01% 
(0.73, 
1.28) 
1.31% 
(0.95, 
1.66) 
0.97% 
(0.73, 
1.20) 
0.81
% 
(0.61, 
1.02) 
0.78
% 
(0.55, 
1.01) 
≥16 
1.29% 
(0.96, 
1.62) 
1.83% 
(1.32, 
2.34) 
1.68% 
(1.20, 
2.16) 
1.58% 
(1.12, 
2.04) 
1.68% 
(1.20, 
2.15) 
1.64% 
(1.38, 
1.90) 
1.56% 
(1.12, 
2.00) 
1.37% 
(1.04, 
1.70) 
1.14
% 
(0.94, 
1.34) 
1.16
% 
(0.93, 
1.40) 
 
Clearly, the ≥16 group rate is larger in each of the suicidal behaviors than the ≤15 
group. It is interesting that ideation has a consistent decrease in the ≥16 group, yet the 
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≤15 group demonstrates variation in the trend. Also, contrastingly from ideation in the 
≥16 group, the rates for planning and attempts show fluctuation from 1999-2005. Both 
groups demonstrate fluctuation in this time period for planning and attempt, yet the range 
of time increases for rates of injury as change is found on almost an annual basis. There 
are many reasons for this variation between the age groups. Possible explanations include 
an increase in social pressures, increased responsibilities, school-related stresses, parental 
pressures and many other things that may be contextual to the individual.  
One of the major issues facing those with mental illness is the risk of suicidal 
behavior. As mentioned previously, not all suicidal people are depressed and not all 
depressed persons are suicidal. There is, however, a well-documented association.  The 
YRBSS began collecting information on depression in 1999 and for those with 
depression, rates for suicidal behaviors are nearly double compared to those without 
depression (Table 4.2.4).   
Table 4.2.4 Depression and Suicide Behaviors Over Time  
Ideation 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Yes 
n/a n/a n/a n/a 12.81% 
(11.85, 
13.77) 
12.78% 
(11.66, 
13.91) 
12.20% 
(11.42, 
12.98) 
12.08% 
(11.26, 
12.90) 
10.20% 
(9.30, 
11.09) 
9.61% 
(8.88, 
10.34) 
No 
n/a n/a n/a n/a 6.50% 
(5.78, 
7.16) 
6.19% 
(5.41, 
6.96) 
4.74% 
(4.30, 
5.19) 
4.81% 
(4.32, 
5.29) 
4.20% 
(3.73, 
4.67) 
4.21% 
(3.71, 
4.71) 
Planning 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Yes 
n/a n/a n/a n/a 9.63% 
(8.54, 
10.73) 
9.92% 
(9.09, 
10.75) 
9.33% 
(8.45, 
10.22) 
9.26% 
(8.53, 
10.00) 
7.93% 
(7.17, 
8.69) 
7.38% 
(6.68, 
8.08) 
No 
n/a n/a n/a n/a 4.91% 
(3.91, 
5.92) 
4.88% 
(4.18, 
5.58) 
5.73% 
(3.62, 
7.84) 
3.73% 
(3.25, 
4.21) 
3.30% 
(2.87, 
3.74) 
3.50% 
(3.00, 
4.00) 
Attempt 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Yes 
n/a n/a n/a n/a 5.82% 
(4.81, 
6.83) 
6.91% 
(6.12, 
7.70) 
6.67% 
(5.73, 
7.61) 
6.49% 
(5.87, 
7.11) 
5.35% 
(4.76, 
5.95) 
4.85% 
(4.32, 
5.38) 
No 
n/a n/a n/a n/a 2.50% 
(2.06, 
2.94) 
1.88% 
(1.55, 
2.22) 
1.79% 
(1.36, 
2.23) 
1.88% 
(1.36, 
2.41) 
1.55% 
(1.24, 
1.86) 
1.44% 
(1.15, 
1.74) 
Injury 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
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Yes 
n/a n/a n/a n/a 1.94% 
(1.49, 
2.39) 
2.26% 
(1.89, 
2.63) 
2.11% 
(1.62, 
2.60) 
1.84% 
(1.43, 
2.25) 
1.65% 
(1.36, 
1.95) 
1.62% 
(1.32, 
1.93) 
No 
n/a n/a n/a n/a 0.66% 
(0.27, 
1.05) 
0.37% 
(0.25, 
0.50) 
0.75% 
(0.28, 
1.22) 
0.48% 
(0.27, 
0.68) 
0.30% 
(0.19, 
0.41) 
0.32% 
(0.20, 
0.44) 
There is a similar trend for each of the suicidal behaviors, for those with 
depression versus not. The rates for ideation, planning, attempt, and injury are at times 
more than doubled. The rates of attempt are much higher for those saying they have felt 
depressed than for those who hadn’t. This striking disparity between the two groups is 
not found in any other demographic examined.  
4.3 Conclusion 
 
With regard to these demographic rates and trends, it is noticed that there are 
nuances between races, sexes, ages, and persons suffering from depression. Looking at 
these intrinsic factors over time certainly highlights differences that are not always 
clearly recognized. The difference between the sexes and those with depression versus 
not are main factors in determining the suicidal behavior of an adolescent. A main 
concern facing clinical professionals dealing with suicidal persons is that there is not a 
clear way of identifying those in crisis. There is clearly a need for tools that allow 
screening based on intrinsic and extrinsic factors, such as demographics and health-
related behaviors. With this in mind, examining the utility and validity of using latent 
class analysis as a tool for the screening of suicidal behaviors is the next step. This is 
especially important considering these behaviors are based on self-responses to survey 
questions concerning ideation, planning, attempt, and injury.  
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CHAPTER 5 
LATENT CLASS ANALYSIS OF SUICIDAL BEHAVIORS 
5.1 Introduction 
 The main objective of screening is to identify those individuals who are 
potentially-positive or positive for a disease outcome, regardless of whether that outcome 
is mental or physical. However, it is particularly difficult to screen for an outcome in the 
absence of a gold standard diagnostic test. Latent class analysis is a proposed technique 
that will allow an assessment of outcome states which lack a gold standard (Walter, et al., 
1988; Dawid, et al., 1979). Suicidal behavior is one such condition where there is not a 
well-defined gold standard diagnostic test. Identifying a suicidal individual is often a 
complex and difficult task and consequently it is important to identify useful and valid 
methods for screening purposes.  
In latent class analysis, a probabilistic model is assumed for the relationship 
between the one or more imperfect “reference" tests defined as ideation, planning, 
attempt, injury and the unobserved latent condition status (suicidal or non-suicidal). The 
likelihood is then maximized to provide estimates of the sensitivity and specificity of the 
new diagnostic test. This approach has been used to study a wide range of conditions that 
are difficult to screen for. These include: markers of Behcet's disease (Ferraz, et al.,1995), 
gastro-oesophageal reflux disease (Moayyedi, et al., 2004), visceral leishmaniasis 
(Boelaert, et al., 2004), and several others. There have also been statistical advancements 
to extend the applicability of the latent class models (Qu, et al. 1996; Hui, et al., 1998).  
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Validation of latent class analysis as a screening tool through statistical 
application to suicidal behavior is the primary aim of this chapter. The diagnostic portion 
of the screening process is based on the suicide questions from the Youth Risk Behavior 
Surveillance System (YRBSS) of ideation, planning, attempt, and injury. A positive 
response to at least one of the suicide related questions is indicative of a “test” positive 
status; if all four are negative then this defines a “test” negative status. Condition positive 
status will be defined as “suicidal behavior” and condition negative will be “non-suicidal 
behavior” which will define the two latent classes. Mathematically, the sensitivity and 
specificity of the tests are defined as the probability relationships: Sensitivity = Pr(Test + 
| Condition +) and Specificity = Pr(Test - | Condition -). 
As stated in Chapter 3, the probability of observing any given latent class 
response pattern is given by: 
  {   }  ∑  
 
   
∏ ∏        
 (     )
  
    
 
   
                                    
where the probability of membership in the latent class is given by    and the probability 
of rj which is the j
th
 response of the manifest variables is given by the probability 
       
 (     )
  conditioned on latent class c. It is also of importance to note that    is the 
prevalence of the behavior and        
 (     )
 is the probability of a positive response given the 
subject is in the positive class, thus a statement of probability concerning a true positive. 
By extending this concept, the calculations for sensitivities and specificities from the 
latent class model are done. 
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Latent Class Analysis allows for the estimation of the prevalence, sensitivity, and 
specificity of ‘suicidal behavior’. These models are based on an assumption of local 
independence and complete approaches for using LCA in the presence of a violation of 
this assumption, have not yet been fully integrated (Pepe, 2003).  To validate findings, 
ROC curves are used to identify the combination of suicidal questions which have the 
highest sensitivity and specificity. Additionally, Meta-Analysis is used to test for 
heterogeneity of the sensitivity and specificity of the latent variable that measures the 
latent classes of  suicidal and non-suicidal behavior. Validation of the model is done 
through comparison of the exact and expected class membership. 
5.2 Suggested Test for Local Independence 
The primary assumption for latent class models is conditional independence of the 
manifest variables on the latent classes, which leads to an assumption of local 
independence (Figure 5.2.1). Collins and Lanza (2011), Bartholomew (2011) and 
Congdon (2001) all point out that the LCA models only converge under the assumption 
of local independence. There has been work on the robustness of the inferences from 
LCA when there are departures from the conditional independence assumption, including 
simulation studies by Vacek (1985) and Torrance-Rynard and Walter (1997).  
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Figure 5.2.1: Latent Variable Model with four manifest variables and error terms showing 
assumption of local independence 
 
Evidence from these studies indicates that the results from LCA are highly 
dependent on the assumption of local independence; fortunately, there is a large amount 
of literature on the latent class analysis approach when the reference test is subject to 
error (Pepe, 2003). To examine the assumption of conditional local independence the 
manifest variables are tested for association within each of the latent classes (Table 
5.2.1). For this process Y=1 defines the suicidal class, and Y=2 defines the non-suicidal 
class. These two classes are defined by looking at the posterior probabilities and if the 
suicidal class probability is greater than the non-suicidal for that individual then they are 
assigned to class 1. The contrast being the non-suicidal class is greater than the suicidal 
class and that individual is then assigned to class 2. 
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Table 5.2.1: Statistical Association between Suicide Variables Conditioned on the Latent 
Variable 
Suicide Variables 
(manifest) 
Frequency (%) Chi-Square p-value 
Y=0    
Ideation*Planning 1135.7 (7.86%) 5046.07 <0.0001 
Ideation*Attempt 744.9 (5.60%) 4379.60 <0.0001 
Ideation*Injury 220.4 (1.66%) 1230.63 <0.0001 
Planning*Attempt 608.3 (4.6%) 3624.3 <0.0001 
Planning*Injury 197.9 (1.5%) 1265.7 <0.0001 
Attempt*Injury 244.8 (1.9%) 3754.2 <0.0001 
Y=1    
Ideation*Planning 133.1 (8.47%) 613.08 <0.0001 
Ideation*Attempt 91.8 (6.37%) 516.6 <0.0001 
Ideation*Injury 36.2 (2.53%) 204.0 <0.0001 
Planning*Attempt 78.3 (5.43%) 501.7 <0.0001 
Planning*Injury 30.3 (2.1%) 187.8 <0.0001 
Attempt*Injury 39.4 (2.8%) 517.7 <0.0001 
 
The manifest variables in this study are found to have a high degree of association 
from which it is inferred that there is a violation of local independence (Table 5.2.1).  An 
approach to offset this violation is suggested by Kosinski and Flanders (1999) and 
Reboussin et al. (2008), which will be applied in Chapter 6. Their suggested approach is 
to include covariates in the latent class model, thus allowing for conditional 
independence to be upheld by conditioning on the covariates and the latent states. This 
approach increases the degrees of freedom in the model and allows for adjustment of 
observed sources of correlation. Further development of the latent class model will 
identify the high sensitivity and specificity of using the suicide manifest variables as a 
screening tool in spite of the violation of local independence. In spite of this violation 
there has been clinical validation of the four suicide questions that has been recently 
developed. Horowitz et al. (2012), found that the manifest variables proposed in this 
study for screening for suicide behavior, demonstrate a high sensitivity of 96.9% (95% 
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CI: 91.3, 99.4) and a specificity of 87.6% (95% CL: 84.0, 90.5).They used the same 
criteria inclusion to define suicidal behavior, which is at least one positive response to 
any of the four suicide behavior questions. Their findings have thus far corroborated the 
findings presented in this chapter, that the four suicide variables are valid for use as a 
screening tool for suicidal behavior. To further understand how these questions relate to 
each other, a broad perspective of how these behaviors interact is needed.  
5.3 Prevalence of Suicidal Behavior in the United States 
 
 Using LCA identifies the prevalence of suicide over time and demonstrates an 
overall decrease from 1991 to 2009; however, within this trend there are some noticeable 
variations (Figure 5.3.1).  
Table 5.3.1 Prevalence of Suicide Behavior in the United States 
 1991 1993 1995 1997 1999 
Prevalence 
(Rho) 
0.1946 
(0.0082) 
0.1810 
(0.0069) 
0.1817 
(0.0076) 
0.1546 
(0.0069) 
0.1402 
(0.0077) 
 2001 2003 2005 2007 2009 
Prevalence 
(Rho) 
0.1528 
(0.0062) 
0.1395 
(0.0073) 
0.1528 
(0.0040) 
0.1354 
(0.0074) 
0.1269 
(0.0058) 
 
Between the years 1991 to 1995, values only decrease a single percentage point (Table 
5.3.1). From 1997 to 2005, the prevalence increases up to two percentages points and 
decreases until a minimum point of 12.7% in 2009 (Table 5.3.1). The prevalence values 
indicate that there has been considerable flux over the last two decades. This change in 
prevalence cannot be causally linked to any one policy or program; however, it may be 
linked to improved sampling of the survey. 
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Figure 5.3.1 Prevalence over Time (%) 
 
 5.4 Sensitivity and Specificity of Manifest Variables (Suicidal Questions) from the 
YRBSS Using Latent Class Analysis 
 The sensitivity estimates of the individual suicide questions show instability over 
time. Specificity remains steady regardless of the year being estimated (Table 5.4.1). 
Logically, an adolescent who does not have suicidal behavior clearly does not; 
contrastingly, an adolescent may be unsure as to whether he/she is exhibiting suicidal 
behavior. This incongruence would affect the sensitivity of the suicidal variables.  
 
Table 5.4.1: Sensitivity and Specificity of Suicide Behavior Questions: Rho estimates 
Ideation 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Sensitivi
ty 
0.9998 
(0.000
0) 
0.9804 
(0.007
0) 
0.9758 
(0.005
3) 
0.9691 
(0.007
1) 
0.9658 
(0.011
2) 
0.9348 
(0.010
2) 
0.8933 
(0.022
1) 
0.9109 
(0.015
3) 
0.8924 
(0.024
2) 
0.9017 
(0.012
9) 
Specifici
ty 
0.8850 
(0.008
7) 
0.9228 
(0.004
4) 
0.9225 
(0.005
4) 
0.9342 
(0.003
5) 
0.9331 
(0.004
2) 
0.9428 
(0.002
9) 
0.9484 
(0.003
6) 
0.8078 
(0.008
9) 
0.9723 
(0.002
7) 
0.9727 
(0.001
7) 
Plannin
g 
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Sensitivi
ty 
0.9996 
(0.000
1) 
0.8764 
(0.017
7) 
0.8648 
(0.014
5) 
0.8578 
(0.011
5) 
0.8715 
(0.020
7) 
0.7866 
(0.018
0) 
0.8039 
(0.010
6) 
0.7229 
(0.016
7) 
0.6867 
(0.017
9) 
0.6826 
(0.015
1) 
19.46 
18.1 18.17 
15.46 
14.02 
15.28 
13.95 
12.84 13.54 12.69 
0
5
10
15
20
25
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
Latent Class Analysis Estimates of Prevalences of Suicidal 
Behavior Per Year In the United States 1991-2009(%) 
Prevalence (%)
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Specifici
ty 
1.0000 
(0.000
0) 
0.9614 
(0.004
3) 
0.9759 
(0.003
6) 
0.9711 
(0.002
5) 
0.9732 
(0.002
3) 
0.9659 
(0.001
4) 
0.9360 
(0.018
4) 
0.9649 
(0.002
1) 
0.9763 
(0.002
0) 
0.9745 
(0.001
5) 
Attempt 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Sensitivi
ty 
0.4257 
(0.022
3) 
0.4911 
(0.019
8) 
0.4807 
(0.003
3) 
0.5123 
(0.015
0) 
0.5691 
(0.015
8) 
0.5692 
(0.013
2) 
0.6016 
(0.029
8) 
0.5308 
(0.019
9) 
0.5152 
(0.035
4) 
0.4945 
(0.028
9) 
Specifici
ty 
1.0000 
(0.000
0) 
0.9990 
(0.000
3) 
0.9991 
(0.000
4) 
0.9986 
(0.000
5) 
0.9974 
(0.001
0) 
0.9977 
(0.000
7) 
0.9970 
(0.000
7) 
0.9944 
(0.002
8) 
0.9981 
(0.000
6) 
0.9979 
(0.000
7) 
Injury 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 
Sensitivi
ty 
0.1014 
(0.012
1) 
0.1543 
(0.010
7) 
0.1562 
(0.015
5) 
0.1756 
(0.000
5) 
0.1825 
(0.024
4) 
0.1743 
(0.007
2) 
0.2097 
(0.020
4) 
0.1567 
(0.009
3) 
0.1488 
(0.013
0) 
0.1488 
(0.013
0) 
Specifici
ty 
1.0000 
(0.000
0) 
1.000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
1.0000 
(0.000
0) 
 
 The trends in sensitivity show a decrease over time for each of the suicide 
variables. The point of interest is that there is such a drastic decrease in the sensitivity 
and specificity between the variables. Attempt and Injury show a low sensitivity; 
therefore, a general uncertainty in the questions’ effectiveness to measure suicide 
attempts and injuries accurately. It is interesting to note that Planning started with a very 
high sensitivity, but drastically decreased over 30% between 1991 and 2009. This is due 
to the lack of clear definitions for what actions are considered to be suicidal planning, 
attempts, or injuries, thus a decline in the sensitivity over time.     
5.5 Sensitivity and Specificity of the Proposed Screening Test using Latent Classes 
“Suicidal Behavior” and “Non-Suicidal Behavior” 
Calculation of the overall sensitivity and specificity for the latent classes 
“suicidal” and “non-suicidal” is done in response to the varying sensitivity and specificity 
of the individual suicide questions. It has been well documented that the two-class latent 
model is an approach to calculating the sensitivity and specificity in the absence of a gold 
standard (Uebersax, 1990). In examining the two-class model, these are defined classes to 
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be: Group 1= Suicidal and Group 2=Non-suicidal. One positive response out of the four 
suicidal questions denotes a positive test for the suicidal class (Group1), with a negative 
response to all four questions being required for membership in the non-suicidal class 
(Group 2).  
Table 5.5.1 Sensitivity of Latent Classes 
 1991 1993 1995 1997 1999 
Sensitivity 0.9996 0.9990 0.9986 0.9982 0.9985 
 2001 2003 2005 2007 2009 
Sensitivity 0.9951 0.9934 0.9968 0.9861 0.9867 
 
This definition shows a high and consistent sensitivity as contrasted with the sensitivity 
of the individual suicide questions (Table 5.4.1). 
Table 5.5.2 Specificity of Latent Classes 
 1991 1993 1995 1997 1999 
Specificity 0.8850 0.8863 0.8995 0.9059 0.9067 
 2001 2003 2005 2007 2009 
Specificity 0.9086 0.8850 0.9119 0.9475 0.9459 
 
The overall trend for sensitivity remains consistent with approximately only a 
±1% change over time, while specificity had a range of about 8% during the same time 
period (Tables 5.5.1 & 5.5.2). This trend is explored more clearly in Figure 5.5.1 below. 
Consistency in the Sensitivity and the slight variation in the Specificity are shown over 
time. As shown in Section 5.3, there are questions as to the robustness of LCA method 
when there are violations to the assumptions of local independence (Albert, et al., 2004). 
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Figure 5.5.1 Trends of Sensitivity and Specificity 
Therefore, the next step is to validate these measurements and show that there is a 
high utility and reliability in using latent class analysis for the purposes of screening for 
suicidal behavior.  
5.6 Validity of the Sensitivity and Specificity of the Latent Classes: ‘Suicidal’ and ‘Non-
Suicidal’ using ROC Curves 
Validity demonstrates the ability of a diagnostic test to measure accurately. A 
screening test is considered to have high validity if its sensitivity and specificity 
calculations are close to one (Pepe, 2003). Sensitivity and specificity are defined as 
probabilities, as such the closer to the value one, the better the measurement capability of 
the test.  The results from the latent class analysis of suicidal variables in calculating 
sensitivity and specificity yield a high probability of a true test and a high probability of a 
true negative making this process effective for screening of suicidal behavior (Figure 
5.5.1). In order to evaluate the validity of the sensitivity and specificity measurements 
within each year, Receiver Operating Characteristic curves are created to identify the 
0.9996 0.9990 0.9986 0.9982 0.9985 0.9951 0.9934 0.9968 0.9861 0.9867 
0.8850 0.8863 
0.8995 0.9059 0.9067 
0.9086 
0.8850 
0.9119 
0.9475 0.9459 
0.8500
0.9000
0.9500
1.0000
1.0500
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
Overall Sensitivity and Specificity of  
Latent Classes (1991-2009) 
Sensitivity
Specificty
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validity of using the “at least one positive response” to the suicide questions as the 
screening test. 
Receiver Operating Characteristic (ROC) curves display the relationship between 
the true-positive probability given by the sensitivity and the false-positive probability 
given by 1-specificity. This method is recommended for the evaluation of binary 
outcomes in terms of gauging the sensitivity and specificity (Pepe, 2003; Zhou et al., 
2002). There are certain attributes of ROC curves which make them useful for evaluating 
diagnostic tests. ROC curves provide a complete description of potential performance of 
the test while comparing and combining information across studies which use the same 
test. ROC curves also guide the choice of threshold in applications while providing a 
mechanism for comparisons between different non-binary tests (Pepe, 2003).  
The pathways assessed by the ROC curves are defined based on the subjective 
assessment that the greater number of suicidal behaviors positively responded to, the 
greater the risk of suicidal behavior by the adolescent. Expanding Table 4.1.4 into Table 
5.6.1 provides further evaluation of those pathways identified by the ROC curve that best 
represents the combination of suicide questions for the screening of suicidal behavior by 
year.  
Table 5.6.1 Pathways of Suicidal Behavior 
Ideation Planning Attempt Injury Path Number Rank 
No No No No 0 0 
Yes No No No 1 1 
No Yes No No 2 1 
No No Yes No 3 1 
No No No Yes 4 1 
      
Yes Yes No No 5 2 
Yes No Yes No 6 2 
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Yes No No Yes 7 2 
No Yes Yes No 8 2 
No Yes No Yes 9 2 
No No Yes Yes 10 2 
      
Yes Yes Yes No 11 3 
Yes Yes No Yes 12 3 
No Yes Yes Yes 13 3 
Yes No Yes Yes 14 3 
      
Yes Yes Yes Yes 15 4 
 
It is useful to examine the distributions and trends of the pathways over time 
(Table 5.6.2). There are behaviors that occur at a higher frequency than others, 
specifically in the following paths: 1, 5, 6, 11, and 15. These pathways relate to: ideation; 
ideation and planning; ideation and attempt; ideation, planning, and attempt; ideation, 
planning, attempt, and injury, respectively (Tables 5.6.2, 5.6.3). Due to the stratifying of 
the sample size by these pathways, there is a loss of power to identify the pathway that 
would be best for screening (Table 5.6.1). To counter this decrease in power the ROC 
curves are based on the ranks, which are defined as a grouping of the pathways (Table 
5.6.3).   
To develop the ROC curves, the posterior probabilities were calculated for each 
of the latent classes from LCA. A dichotomous indicator variable (y) was then created to 
define one category based on the probability of the non-suicidal class being greater than 
the probability of the suicidal class and vice versa for the second category. This variable 
was then used as the outcome to model these pathways through compilation of the ranks 
(Table 5.6.1). The logistic regression model was y/n1 = ranks where y is the frequency of 
class membership and n1 is the sample size of the given class. 
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Table 5.6.2 Frequency and Percentages of Pathways of Suicidal Behavior 
Cate
g. 
Ra
nk 
1991*
* 
1993 1995 1997 1999 2001 2003 2005 2007 2009 
0 0 
8,024 
(75.81
%) 
11,016 
(73.87
%) 
7,446 
(75.22
%) 
11,383 
(77.39
%) 
10,951 
(78.85
%) 
9,259 
(78.21
%) 
10,211 
(79.79
%) 
9,494 
(79.94
%) 
9,989 
(81.58
%) 
11,885 
(82.22
%) 
1 1 
849 
(8.02
%) 
946 
(6.34
%) 
610 
(6.16
%) 
793 
(5.39
%) 
678 
(5.05
%) 
599 
(5.06
%) 
595 
(4.65
%) 
569 
(4.79
%) 
515 
(4.21
%) 
640 
(4.43
%) 
2 1 n/a 
400 
(2.68
%) 
199 
(2.01
%) 
319 
(2.17
%) 
332 
(2.47
%) 
321 
(2.71
%) 
357 
(2.79
%) 
303 
(2.55
%) 
335 
(2.27
%) 
375 
(2.59
%) 
3 1 n/a 
24 
(0.16
%) 
12 
(0.12
%) 
36 
(0.24
%) 
24 
(0.18
%) 
46 
(0.39
%) 
50 
(0.39
%) 
50 
(0.42
%) 
50 
(0.41
%) 
55 
(0.38
%) 
4* - n/a 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
5 2 
881 
(8.32
%) 
1052 
(7.05
%) 
695 
(7.02
%) 
886 
(6.02
%) 
680 
(5.06
%) 
573 
(4.84
%) 
540 
(4.22
%) 
479 
(4.03
%) 
452 
(3.69
%) 
522 
(3.61
%) 
6 2 n/a 
168 
(1.13
%) 
110 
(1.11
%) 
179 
(1.22
%) 
162 
(1.21
%) 
193 
(1.63
%) 
155 
(1.21
%) 
159 
(1.34
%) 
182 
(1.49
%) 
152 
(1.05
%) 
7* - n/a 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
8 2 n/a 
27 
(0.18
%) 
15 
(0.15
%) 
25 
(0.17
%) 
33 
(0.25
%) 
34 
(0.29
%) 
35 
(0.27
%) 
30 
(0.25
%) 
33 
(0.27
%) 
34 
(0.24
%) 
9* - n/a 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
10 2 n/a 
8 
(0.05
%) 
12 
(0.12
%) 
15 
(0.10
%) 
20 
(0.15
%) 
21 
(0.18
%) 
33 
(0.26
%) 
15 
(0.13
%) 
16 
(0.13
%) 
23 
(0.16
%) 
11 3 
635 
(6.00
%) 
849 
(5.69
%) 
502 
(5.07
%) 
693 
(4.71
%) 
580 
(4.32
%) 
478 
(4.04
%) 
516 
(4.03
%) 
495 
(4.17
%) 
404 
(3.30
%) 
463 
(3.20
%) 
12* - n/a 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
13 3 n/a 
5 
(0.03
%) 
5 
(0.05
%) 
7 
(0.05
%) 
7 
(0.05
%) 
17 
(0.14
%) 
16 
(0.13
%) 
13 
(0.11
%) 
14 
(0.11
%) 
16 
(0.11
%) 
14 3 n/a 
50 
(0.34
%) 
37 
(0.37
%) 
38 
(0.26
%) 
50 
(0.37
%) 
42 
(0.35
%) 
34 
(0.27
%) 
35 
(0.29
%) 
45 
(0.37
%) 
53 
(0.37
%) 
15 4 
195 
(1.84
%) 
368 
(2.47
%) 
256 
(2.59
%) 
334 
(2.27
%) 
275 
(2.05
%) 
255 
(2.15
%) 
255 
(1.99
%) 
235 
(1.98
%) 
209 
(1.71
%) 
237 
(1.64
%) 
*These categories are unranked due to their having zero frequency of occurrence. This is due to there being 
no injury in absence of an attempt. **These are marked “n/a” due to data recoding by the CDC on the 
original dataset which did not allow for mixed-suicidal behavior patterns. 
 78 
 
Formally, y is defined as a binary indicator variable that has values {0, 1}, where 
y=1 when the posterior probability of membership in latent class 2 (“Suicidal”) is greater 
than the probability of latent class 1 (“Non-Suicidal”). Conversely, y=0 is defined when 
the probability of membership in latent class 2 is less than latent class 1 (Table 5.6.3).   
The ROC Curves developed for the validity of the suicidal pathways or categories 
are created from the distribution of: y times the ranks (Table 5.6.3).  
Table 5.6.3 Distributions for Calculation of ROC Curves, 2009 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 11761 11694 
2 0 1 1065 653 
3 0 2 730 310 
4 0 3 532 203 
5 0 4 237 87 
6 1 0 11761 67 
7* 1 1 1065 412 
8 1 2 730 420 
9 1 3 532 329 
10 1 4 237 150 
*denotes maximum point of ROC Curve (Figure 5.6.1) 
If the ROC Curve was equivalent to the forty-five degree reference line, then 
there would be a 50% chance of having a true positive or a false positive, which is a futile 
diagnostic test.  Hence, probabilities from the logistic regression model are defined to be 
the sensitivity and specificity of each category, which are calculated and compared on the 
ROC curve (Figures 5.6.1-5.6.10). The best categorical indicator is the one that is the 
maximum point on the curve from the forty-five degree reference line on the graph of the 
ROC curve (Figure 5.6.1-5.6.10). The maximum point identifies the pathway (Table 
5.6.3-5.6.12) which will yield the highest sensitivity and specificity (Zhou et al., 2002). 
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 Interpretation of ROC curves can be an imprecise process. To make this process 
more standardized, there are guidelines to understanding the implications of AUC and 
interpretations for generalization. A commonly accepted range of cutoff values is laid out 
by Tape (2012).  
These cutoffs are as follows: 
 .90-1 = excellent 
 .80-.90 = good 
 .70-.80 = fair  
 .60-.70 = poor  
 .50-.60 = fail 
 
Figure 5.6.1 ROC Curve YRBS 2009  
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Based on these scorings, the ROC Curve for 2009 has an “Area Under the Curve” 
(AUC) of 0.8293, which is a good ranking (Figure 5.6.1). This denotes that there is good 
discrimination for our method to distinguish the “suicidal” from the “non-suicidal”. 
Looking at the maximum point of the curve, we see that ROC curve point 7 is denoted 
(Figure 5.6.1). Next, the maximum point is used to identify the categories assigned to y 
=1 and rank=1 (Tables 5.6.1-5.6.3). The pathways associated to rank=1 are pathways 
1,2,3,4 respectively. This indicates that the combination of the single positive responses 
show the best ratio of sensitivity and specificity for the capture of suicidal behavior 
among adolescents. Each year will be evaluated to determine the maximum point and the 
associated suicidal pathways most useful for screening of suicidal behavior.  
Table 5.6.4 Distributions for Calculation of ROC Curves, 2007 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 9833 9833 
2 0 1 900 850 
3 0 2 683 307 
4 0 3 463 14 
5 0 4 209 0 
6 1 0 9833 0 
7 1 1 900 50 
8 1 2 683 376 
9 1 3 463 449 
10 1 4 209 209 
 
The AUC for 2007 is greater than in 2009.  The AUC2007 is 0.9306 which is an 
excellent score (Figure 5.6.2). Similar to year 2009, the maximum point for 2007 is ROC 
Curve point 7 which relates to the (y, rank) coordinate of (1,1) denoting that the 
combination of a single positive response to the questions separately are the best tool for 
capturing suicidal behavior among those surveyed in 2007. 
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Figure 5.6.2 ROC Curve YRBS 2007 
The maximum point in 2005 is ROC Curve point 7 which relates to the (y, rank) 
coordinate of (1,1) denoting that the combination of a single positive response to the 
questions separately are the best tool for capturing suicidal behavior among those 
surveyed in 2005 (Figure 5.6.3). 
Table 5.6.5 Distributions for Calculation of ROC Curves, 2005 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 9422 9422 
2 0 1 922 920 
3 0 2 683 189 
4 0 3 543 13 
5 0 4 235 0 
6 1 0 942 0 
7 1 1 922 2 
8 1 2 683 494 
9 1 3 543 530 
10 1 4 235 235 
 
In 2005, AUC=0.9225 demonstrating an excellent ability by the ROC Curve to 
discriminate suicidal behavior among those adolescents surveyed.  
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Figure 5.6.3 ROC Curve YRBS 2005 
The maximum point in 2003 is ROC Curve point 7 which relates to the (y, rank) 
coordinate of (1,1) denoting that the combination of a single positive response to the 
questions separately are the best tool for capturing suicidal behavior among those 
surveyed in 2003 (Figure 5.6.4). 
Table 5.6.7 Distributions for Calculation of ROC Curves, 2003 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 10175 10175 
2 0 1 1002 987 
3 0 2 763 140 
4 0 3 566 1 
5 0 4 255 0 
6 1 0 10175 0 
7 1 1 1002 15 
8 1 2 763 623 
9 1 3 566 565 
10 1 4 255 255 
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In 2003, the AUC=0.9227 demonstrating an excellent ability to discriminate suicidal 
behavior among those adolescents surveyed. 
 
 
Figure 5.6.4 ROC Curve YRBS 2003  
The maximum point in 2001 is ROC Curve point 8 which relates to the (y, rank) 
coordinate of (1,2) denoting that the combination of a double positive response to the 
questions are the best tool for capturing suicidal behavior among those surveyed in 2001 
(Figure 5.6.5). 
Table 5.6.8 Distributions for Calculation of ROC Curves, 2001 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 9234 9234 
2 0 1 966 966 
3 0 2 821 96 
4 0 3 537 0 
5 0 4 255 0 
6 1 0 9234 0 
7 1 1 966 0 
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8 1 2 821 725 
9 1 3 537 537 
10 1 4 255 255 
 
In 2001, the AUC=0.9478 demonstrating an excellent ability to discriminate suicidal 
behavior among those adolescents surveyed.  
 
Figure 5.6.5 ROC Curve YRBS 2001 
The maximum point in 1999 is ROC Curve point 8 which relates to the (y, rank) 
coordinate of (1,2) denoting that the combination of a double positive response to the 
questions are the best tool for capturing suicidal behavior among those surveyed in 1999 
(Figure 5.6.6). 
Table 5.6.9 Distributions for Calculation of ROC Curves, 1999 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 10573 10573 
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2 0 1 1034 1034 
3 0 2 895 72 
4 0 3 637 0 
5 0 4 275 0 
6 1 0 10573 0 
7 1 1 1034 0 
8 1 2 895 823 
9 1 3 637 637 
10 1 4 275 275 
 
In 1999, the AUC=0.9482 demonstrating an excellent ability to discriminate suicidal 
behavior among those adolescents surveyed.  
 
Figure 5.6.6 ROC Curve YRBS 1999 
The maximum point in 1997 is ROC Curve point 7 which relates to the (y, rank) 
coordinate of (1,1) denoting that the combination of a single positive response to the 
questions are the best tool for capturing suicidal behavior among those surveyed in 1997 
(Figure 5.6.7). 
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Table 5.6.10 Distributions for Calculation of ROC Curves, 1997 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 11268 11268 
2 0 1 1148 1116 
3 0 2 1105 270 
4 0 3 738 7 
5 0 4 334 0 
6 1 0 11268 0 
7 1 1 1148 32 
8 1 2 1105 835 
9 1 3 738 731 
10 1 4 334 334 
 
In 1997, the AUC=0.9102 demonstrating an excellent ability to discriminate suicidal 
behavior among those adolescents surveyed in 1997.  
 
Figure 5.6.7 ROC Curve YRBS 1997  
The maximum point in 1995 is ROC Curve point 7 which relates to the (y, rank) 
coordinate of (1,1) denoting that the combination of a single positive response to the 
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questions are the best tool for capturing suicidal behavior among those surveyed in 1995 
(Figure 5.6.8). 
Table 5.6.11 Distributions for Calculation of ROC Curves, 1995 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 7428 7428 
2 0 1 821 820 
3 0 2 832 63 
4 0 3 544 3 
5 0 4 256 0 
6 1 0 7428 0 
7 1 1 821 820 
8 1 2 832 769 
9 1 3 544 541 
10 1 4 256 256 
 
In 1995, the AUC=0.8991 demonstrating a good ability to discriminate suicidal behavior 
among those adolescents surveyed. 
 
Figure 5.6.8 ROC Curve YRBS 1995 
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The maximum point in 1993 is ROC Curve point 7 which relates to the (y, rank) 
coordinate of (1,1) denoting that the combination of a single positive response to the 
questions are the best tool for capturing suicidal behavior among those surveyed in 1995 
(Figure 5.6.9). 
Table 5.6.12 Distributions for Calculation of ROC Curves, 1993 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 11002 11002 
2 0 1 1370 1369 
3 0 2 1255 50 
4 0 3 904 0 
5 0 4 368 0 
6 1 0 11002 0 
7 1 1 1370 1 
8 1 2 1255 1205 
9 1 3 904 904 
10 1 4 368 368 
 
In 1993, the AUC=0.8975 demonstrating a good ability to discriminate suicidal behavior 
among those adolescents surveyed. 
 
Figure 5.6.9 ROC Curve YRBS 1993 
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The maximum point in 1991 is ROC Curve point 8 which relates to the (y, rank) 
coordinate of (1,1) denoting that the combination of double positive responses to the 
questions are the best tool for capturing suicidal behavior among those surveyed in 1991 
(Figure 5.6.9). 
Table 5.6.13 Distributions for Calculation of ROC Curves, 1991 
ROC Curve 
Point 
y Rank Grouping n n1 
1 0 0 7299 7299 
2 0 1 849 849 
3 0 2 881 725 
4 0 3 635 0 
5 0 4 195 0 
6 1 0 7299 0 
7 1 1 849 0 
8 1 2 881 156 
9 1 3 635 635 
10 1 4 195 195 
 
In 1991, the AUC=0.9366 demonstrating an excellent ability to discriminate suicidal 
behavior among those adolescents surveyed. 
 
Figure 5.6.10 ROC Curve YRBS 1991 
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The ROC curve analysis provided insightful information as to the best choice for 
screening patterns. In the majority of years, it was identified that pathway 7 which is 
comprised of at least one positive response, yielded the highest compromise of sensitivity 
and specificity (Table 5.6.14).  The second most common pathway was 8, which has the 
definition of at least two positive responses to a manifest variable. There were no other 
pathways identified beyond those two.  
5.6.14: Summary of ROC Curve Analysis 
Year  ̂ df*  p-value AUC-Value 
Pathway ID 
from Max 
Point 
2009 1.3297 2 0.2489 0.8293 7 
2007 3.4978 2 0.0615 0.9306 7 
2005 3.4286 2 0.0641 0.9225 7 
2003 3.4002 2 0.0652 0.9227 7 
2001 0.4604 2 0.4984 0.9478 8 
1999 0.4485 2 0.5031 0.9482 8 
1997 3.9395 2 0.1395 0.9102 7 
1995 1.9307 2 0.3809 0.8991 7 
1993 3.4209 2 0.1808 0.8975 7 
1991 1.3344 2 0.5131 0.9366 8 
*the degrees of freedom is set at number of manifest variables – 2 (Hosmer and 
Lemeshow, p.149) 
 The Hosmer-Lemeshow goodness-of-fit statistic, given by  ̂, is obtained through 
the calculation of the Pearson    statistic from the g x 2 table of observed and estimated 
expected frequencies with g-2 degrees of freedom (Hosmer et al., 2013). The formula for 
this calculation is given as: 
 ̂  ∑
      
  ̅  
 
  
  ̅     ̅  
 
   
                                                              
where   
 is the total number of subjects in the k
th
 group; the number of covariate patterns 
in the k
th
 decile is denoted by ck; ok is the number of responses among ck covariate 
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patterns and  ̅ is the average estimated probability (Hosmer et al., 2000). This statistic 
allows the gauging of the goodness of fit of the ROC curves, produced by the logistic 
regression models, by testing the null hypothesis of a ‘good fit’. These models accurately 
identify the max points and in conjunction with the AUC values provide conclusive 
evidence that the pathways identified are the best approach for screening for suicidal 
variables. To further build upon the results found in Section 5.6 that focused on the 
sensitivity and specificity within the studies, Section 5.7 compares between the studies 
using a Meta-Analysis based approach.  
5.7 Validity of the Sensitivity and Specificity using Meta-Analysis and  
Tests for Heterogeneity 
Meta-analysis was first defined by Glass (1976) to be the “statistical analysis of a 
larger collection of results from analyses of individual studies for the purpose of 
integrating the findings”. Meta-Analytic techniques are applied to establish the utility of 
using Latent Class Analysis. Utility is demonstrated by gauging the validity of the latent 
classes through the comparison of specificity and sensitivity across the studies. This is 
done by computing and testing statistical measures for homo- and heterogeneity. 
Whitehead (2002) discusses the use of the U statistic for testing the assumption of no 
outcome differences between the studies and Q statistics for testing for homogeneity 
between studies. For this calculation, r is the number of studies, w is the weights defined 
as one over the variance, and  ̂ is the overall fixed effect estimate. Therefore, 
  ∑  
 
   
(  ̂   ̂)
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is a weighted sum of squares of the deviations of the study estimates from the overall 
estimate and is considered the test statistic for the null hypothesis of homogeneity 
between studies (Cochran, 1953; Whitehead, 2002). In the case where treatment 
difference parameters are homogeneous then Q follows a chi-squared distribution with r-
1 degrees of freedom. In this case, the test for homogeneity is: 
  ∑ ̂ 
     
 
   
                                                                       
By definition, U is a test statistic that evaluates the global null hypothesis that the effect 
differences in all studies are equal to 0. It is mathematically given by: 
  
(∑  ̂   
 
   )
 
∑   
 
   
                                                                       
 
Larger values of the test statistic Q favor the alternative hypothesis concluding 
heterogeneity, over the null hypothesis of homogeneity (Kulinskaya, et al., 2008). In 
evaluating the Sensitivity and Specificity between the studies and, consequently, overall 
in a cumulative fashion, there is heterogeneity identified between the study effects. These 
study effects being the sensitivity values for each study (Table 5.7.1).  
For the combined years, graphically, the heterogeneity is clearly identified in the 
forest plot of the sensitivity estimates (Figure 5.7.1) and analytically given by the results 
of testing the null hypothesis. The null hypothesis being that there is no difference 
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between the studies as tested by U statistics (Table 5.7.1). The null hypothesis of 
homogeneity is tested through the use of Q statistics (Equations 5.7.1-5.7.3).  
 
Figure 5.7.1: Forrest Plot for Sensitivities, 1991-2009 
 
Looking at the Q tests concerning heterogeneity of sensitivity measurements, it is 
concluded that between the studies, there is statistical evidence of heterogeneity given by 
the rejection of the null hypothesis for homogeneity (Figure 5.7.1).  Whitehead (2002) 
indicates that in the presence of heterogeneity, the U statistic while statistically 
significant may be unreliable. Therefore the conclusions offered by the U statistic of no 
difference in effect between studies must be considered in light of the results from the Q 
statistic. However, the sensitivities are still within the range of being considered ‘very 
high’ with a min of 0.9934 and a max of 0.9990. There was not an adjustment made for 
time due primarily to the different data sets being considered as independent samples. 
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Table 5.7.1 U/Q statistics: Overall Heterogeneity and Homogeneity of Sensitivity 
1991-2009 Q-Statistic DF p-value U-Statistic DF p-value 
Sensitivity 38.909 9 <0.001 9224871.124 1 <0.001 
 
Additional investigation into the heterogeneity between the studies is conducted 
by breaking the studies into two groups (1991-1999) and (2001-2009).   
Figure 5.7.2: Forrest Plots for Sensitivity, 2001-2009 
Studies from 2001-2009 show some dispersion; however, this variation will be 
statistically tested again using U and Q test statistics (Figure 5.7.2). 
Table 5.7.2: U/Q statistics: Heterogeneity and Homogeneity of Sensitivity 
2001-2009 Q-Statistic DF p-value U-Statistic DF p-value 
Sensitivity 13.383 4 0.009 1084533.622 1 <0.001 
 
Looking at the Q statistic concerning heterogeneity of sensitivity measurements, it 
is concluded that between the studies, there is statistical evidence of heterogeneity given 
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by the rejection of the null hypothesis for homogeneity (Figure 5.7.2). Since Q is less 
than the test chi-square value identified for 4 degrees of freedom, the null is rejected as a 
consequence. 
Figure 5.7.3: Forrest Plot for Sensitivity, 1991-1999 
For the years 1991-1999, there is a lack of evidence supporting the rejection of 
the null hypothesis, thus the null is accepted and it is concluded that there is homogeneity 
between the studies with regards to the sensitivity of the suicide class and LCA 
diagnostic test (Table 5.7.3). 
Table 5.7.3: U/Q statistics: Heterogeneity and Homogeneity of Sensitivity 
1991-1999 Q-Statistic DF p-value U-Statistic DF p-value 
Sensitivity 2.042 4 0.7280 8140360.986 1 <0.001 
 
Due to the homogeniety present between these studies, the U statistic can be 
considered a valid measure of the differences between the sensitivities, concluding that 
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there is not a statistical difference between the years. The next step is to test those 
studies’ specificity from 1991-2009 for homogeneity (Figure 5.7.3).  
Using the same approach as in testing for homogeneity for sensitivity measures, 
from Table 5.7.4 it is shown that there is a rejection of the null and a conclusion of 
heterogeneity between the studies for specificity, this is also graphically clear (Figure 
5.7.4).     
Figure 5.7.4: Forrest Plot for Specificities, 1991-2009 
 
There is a fairly large range of specificity values being demonstrated by the studies; 
however, the low end of this range is still considered to be a ‘good’ value of specificity. 
With the Q statistics being so large, it is clearly conclusive that heterogeneity exists 
between these studies.  
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Table 5.7.4: U/Q statistics: Heterogeneity and Homogeneity of Specificity 
1991-2009 Q-Statistic DF p-value U-Statistic DF p-value 
Specificity 807.151 9 <0.001 1199828.497 1 <0.001 
 
The studies are next split into the same groups as previous, 1991-1999 and 2001-
2009. Heterogeneity is clearly demonstrated in both splits of the data, leading to the 
overall conclusion that there is a large amount of variation found among the specificity 
measurements produced by the latent class analysis (Figures 5.7.5-5.7.6). Testing the null 
hypothesis statistically verifies the graphical interpretation and both groups yield the 
same statistical conclusion (Tables 5.7.5-5.7.6). Again due to the presence of 
heterogeneity, the conclusions from U statistic are ignored.  
Figure 5.7.5: Forrest Plots for Specificity, 2001-2009 
 
Table 5.7.5: U/Q statistics: Heterogeneity and Homogeneity of Specificity 
2001-2009 Q-Statistic DF p-value U-Statistic DF p-value 
Specificity 451.2958 4 <0.001 725327.6871 1 <0.001 
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Figure 5.7.6: Forrest Plots for Specificity, 1991-1999 
Table 5.7.6: U/Q statistics: Heterogeneity and Homogeneity of Specificity 
1991-1999 Q-Statistic DF p-value U-Statistic DF p-value 
Specificity 51.5165 4 <0.001 474805.1493 1 <0.001 
 
Findings from this meta-analysis demonstrate the presence of heterogeneity 
between the studies. In order to show that LCA is robust for generating the behavioral 
profiles, one further validation step of the LCA model is required.  
5.8 Validation of the Latent Class Model 
  External model validation is conducted using the expected values (Y1) from 
Latent Class Analysis model of 2009 data and compared to the observed values given by 
the direct categorical frequencies of at least one positive response (Y1A) found in 2011 
data. This is done through matching on the manifest variables and then separately on the 
ranks as a check of the process. The process is repeated for internal model validation, as 
 99 
 
the LCA probability-based expected values are compared to the frequency-based 
observed values from within both 2009 and 2011 data. These variables are compared 
using the Pearson Chi-square test of association and the Kappa test for agreement (Tables 
5.8.1-5.8.2). By comparing the observed and expected values of 2009 and 2011, 
respectively, the consistency of the LCA models and data are checked. Comparing the 
expected of 2009 to the observed of 2011 allows the predictability of the models to be 
determined thus validating the models and providing evidence of generalizability.  
Table 5.8.1: External Model Validation: Comparing Predicted and Exact Findings 
Expected *Observed  
Pearson 
Chi-Square 
p-value Kappa 95% LCL 95%UCL 
2009 vs. 2011 6138.6017 <0.0001 0.5986 0.5802 0.6171 
Expected*Expected      
2009 vs. 2011 14528.000 <0.0001 1.0000 1.0000 1.0000 
Observed*Observed      
2009 vs. 2011 10264.9068 <0.0001 0.8951 0.8821 0.9081 
  
Consistency of the models is shown, as both the expected and observed values of 
each year, have high significance and agreement to the other (Table 5.8.1). The 
predictability of the models is demonstrated through comparison of the expected of 2009 
to the observed of 2011. Although statistically significant, only moderate agreement 
(kappa=0.5986) is found.  
Internal validity is evaluated through comparison of the expected to the observed 
within each year and only moderate agreement is found: kappa=0.5735 and 0.6023, 
respectively (Table 5.8.2).  
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Table 5.8.2: Internal Model Validation: Comparing Predicted and Exact Findings 
Observed*Expected 
Pearson 
Chi-Square 
p-value Kappa 95% LCL 95%UCL 
2009 6015.431 <0.0001 0.5923 0.5735 0.6111 
2011 5726.602 <0.0001 0.6207 0.6023 0.6390 
 
The validation process demonstrates consistency within each year, yet as found in 
section 5.6, there is variance between the years. The moderate agreement between the 
expected and observed of the respective years is a concern; however, the internal validity 
demonstrates a consistency of the LCA method to detect suicidal behavior within the 
year. The efficiency of the LCA models to predict suicidal behavior is only moderately 
reliable. Further validation of this approach will be examined as models including 
covariates will be evaluated for generalizability of results over the years. 
5.9 Conclusion 
 
The main foundational assumption of LCA is one of local independence between the 
manifest variables. It has been concluded that the suicide questions contain a high degree 
of statistical association, thus violating the local independence assumption. Further 
analysis was provided to illustrate that the LCA of the suicide questions maintained 
robustness in spite of this violation. Sensitivity and specificity patterns over time were 
examined and shown to have small increases and decreases over time. Pathways of 
different suicidal behaviors were tested using ROC curve analysis and were shown to 
have consistent patterns. The ROC curve analysis showed that at least one positive 
response and to a lesser extent, at least two positive responses, show the highest 
compromise of sensitivity and specificity and within study validity. 
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Meta-Analysis of the sensitivity and specificity demonstrate heterogeneity between 
the studies, implying sensitivity and specificity of the tests vary slightly year to year. 
There was stability found from 1991-1999, yet heterogeneity was found to be statistically 
significant between 2001-2009 for sensitivity and specificity. This makes a generalized 
approach of analysis and intervention unreliable. Due to these issues further validation of 
the LCA model was required.  
Validation was carried out by comparing expected and observed values between data 
from 2009 to 2011 and testing it for association and agreement. High statistical 
association was found between the expected and observed while only moderate 
agreement was identified between the expected from 2009 and the observed from 2011. 
This demonstrates an acceptable level of external validity, yet there is caution as to the 
predictability of the models. Internal consistency was demonstrated by calculating the 
agreement and association between observed and expected within each year, again 
moderate agreement and high statistical association were found. Clinical validation was 
found for the four manifest variables by Horowitz et al., (2012) providing tangential 
evidence into the appropriateness of taking at least one positive response. Although there 
is evidence that the suicidal variables vary year to year, there has been internal 
consistency demonstrated year to year.  
To further understand the complexity of suicidal behavior and health behaviors 
comparison of behavioral patterns by year will allow for differences between the years to 
be identified. This suggests a need for a dynamic approach to screening that has not yet 
been obtained. Consequently, a method that produces insight into behavior patterns for 
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each year will result in better predictive models and further understanding of the 
behaviors of future generations. 
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CHAPTER 6 
 LATENT CLASS ANALYSIS OF SUICIDAL BEHAVIORS,  
INCLUDING EVENTS AND BEHAVIORS 
6.1 Introduction to Statistically-Based Behavioral Profiles 
A natural extension of the latent class model is to include covariates so that a 
logistic regression approach may be used to regress on the latent class, C (Dayton and 
Macready, 1988; Collins and Lanza, 2011). In expanding the description of the LCA 
model found in chapters 4 and 5, the statistical model is developed to include covariates. 
Suppose a covariate U is used to predict latent class membership, and then the latent class 
model can be expressed as the following: 
  {       }  ∑     
 
   
∏ ∏        
 (     )
  
    
         
 
   
                              
where         {       } is a standard baseline multi-categorical logistic 
regression model as defined by Agresti (2002). As discussed in Chapter 4, the probability 
of membership in the latent class is given by   and the probability of response for rj is 
given by        
 (     )
to item j in latent class C. It is of importance to note that    and 
       
 (     )
 are both statements of probability, therefore the usual laws of probability are 
followed.  
 When including a single covariate U,       can be expressed as 
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        {       }  
         
  ∑                 
                                     
for c=1,…,K-1 and reference class K and the β’s are regression coefficients from the 
logistic model. This indicates that the number of latent classes has to be one less than the 
number of variables included in the model.  If for example, membership in class 2 is set 
as the reference, then the odds would be the probability of membership in class 1 relative 
to class 2 for an individual given the presence of a covariate of interest. This can be 
extended to include as many additional covariates as needed.  The log of the odds are also 
called the logits or log odds where            
  
  
 . The log odds are therefore defined 
to be: 
log(
 
1
   
 
2
   
)=β
01
 β
11
                                                                            6.1.3  
By taking the exponential of the β parameters estimated from the log odds for different 
levels of U, the odds ratios are calculated, reflecting a magnitude and direction for the 
odds of class membership.   
Collins and Lanza (2011) point out that it is of particular importance to recognize 
that the causal flow is from the latent variable to the indicator variable, not vice versa 
which can be easily, yet incorrectly assumed. Although the observed indicator variables 
measure latent variables they do not cause the latent variables. Subsequently, this allows 
for the claim that the factors associated statistically to the suicidal latent class are those 
found to be positive for the suicidal latent class. This then allows the health behaviors to 
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reflect back to those adolescents experiencing a suicidal state and provides a screening 
option that is more detectable than one using the suicidal behaviors alone. 
In Figure 6.1, the latent variable, “Suicidal Behavior” is represented by the oval 
which links to the observed indicator variables, X1, X2, X3, and X4. The associated error 
components of each are denoted by e1, e2, e3, and e4 respectively. The arrows of the 
diagram show the latent variable and the error(s) being the cause of the observed 
indicator variables. Specifically, the causal flow is from the latent variable to the 
indicator variable and not the other way around. The simple description is that the 
observed indicator variables measure the latent variable but do not have a causal 
relationship to it.  
The focus of latent class analysis is the relationship between the indicator 
variables and latent classes. However, it is important to note that latent class analysis is a 
person-oriented framework. This framework allows for the studying of patterns of 
individual characteristics that are relevant for the problem under consideration (Bergman, 
Magnusson, and El-Khouri, 2003). This relationship between the indicator and latent 
variables allow for identification of health behaviors exhibited by the suicidal adolescent.  
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Figure 6.1: Latent Variable-Suicidal Behavior with four observed variables as indicators 
 
The screening process using health behaviors as a surrogate for identifying 
suicidal adolescents is implemented after the suicidal cycle (Figure 6.2a) and at the point 
where the latent class analysis determines the suicidal from the non-suicidal class. Then 
as the latent classes are created, the latent variable- depicting suicidal behavior allows for 
a logistic model regressing on the latent class by covariates to be developed (Collins and 
Lanza, 2010). The process then allows for the health behaviors of a suicidal adolescent to 
be statistically evaluated for significance. A result of the logistic regression process is the 
computation of odds ratios. These odds ratios allow for a magnitude and direction of 
behaviors as exhibited by the suicidal adolescent. Thus, the relationship being modeled is 
the probability of the behavior given the class membership. Class membership is set to 
reflect the probability of a certain behavior given the adolescent is in the suicidal class. 
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Figure 6.2a: Full Model Screening: Suicidal Behaviors to Latent Classes 
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Figure 6.2b: Full Model Screening: Latent Classes to Health Behaviors 
 
6.2 Statistically Based Behavioral Models for Suicidal Adolescents 1991: Protective and 
Risk Factors 
From the 1991 YRBS survey, the behavioral profile for those identified to be 
suicidal adolescents demonstrate a range of health related behaviors, negative 
experiences, and negative personal connotations (Table 6.2.1). Females are more likely 
than males to be suicidal (OR=2.5593). Suicidal adolescents will probably have a history 
of smoking demonstrated by ever having attempted smoking (OR=1.5036) and trying to 
quit smoking (OR=2.7230) in recent months. 
Table 6.2.1: YRBS 1991-Suicidal Behavioral Risk Profile 
Variable Description OR 95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
for Suicidal 
Behavior(s) 
Time 
Period 
QN2 Sex: 1=female, 
2=male 
2.5593 (2.0881, 
3.1369) 
Yes Risk 12 
months 
QN4 Hispanic (y,n) 0.8214 (0.6847, 
0.9854) 
Yes Protective 12 
months 
QN16 Physical fight 1 or 
more times (y,n) 
1.7597 (1.5286, 
2.0257) 
Yes Risk 12 
months 
QN30 Try to quit smoking 
(y,n) 
2.7230 (2.3503, 
3.1548) 
Yes Risk 6  
months 
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QN5 Compared to Other 
Students I am at or 
below the middle of 
the class (y,n) 
1.5218 (1.3346, 
1.7352) 
Yes Risk Ever 
QN17 Boyfriend/Girlfriend 
abuse (y,n) 
2.4383 (1.7856, 
3.3295) 
Yes Risk Ever 
QN23 Ever Tried Smoking 
(y,n) 
1.5036 (1.1053, 
2.0455) 
Yes Risk Ever 
QN37 Smoked Marijuana 
one or more times 
(y,n) 
1.1754 (1.0178, 
1.3574) 
Yes Risk Ever 
QN43 Used Sniffed Glue 
or Heroin, or Meth, 
or Ectasy, or 
Hallucinogenic, or 
prescription meds, 
one or more times 
(y,n) 
1.7917  (1.4372, 
2.2337) 
Yes Risk Ever 
QN57 Slightly to Very 
Overweight (y,n) 
1.2016 (1.0128, 
1.4257) 
Yes Risk Ever 
QN58 Trying to lose 
weight (y,n) 
1.5911 (1.3742, 
1.8422) 
Yes Risk Ever 
Use of marijuana (OR=1.1754) and other drugs including glue, heroin, meth, etc. show an 
increase in use among suicidal adolescents (OR=1.7917). Abuse from a romantic partner 
(OR=2.4383) and negative self-view in both comparison to classmates (OR=1.5218), 
view of weight (OR=1.2016), and self-identified need to lose weight (OR=1.5911) show 
an increasing trend in suicidal adolescents. The only protective factor statistically 
identified was being Hispanic and this may be due to under-representation in the 
sampling schema at this point in the administering of the survey. 
Of the approximately thirty variables fitting the criteria of having a time related 
value of twelve months or ever, only eleven were found to be statistically significant; of 
these, ten variables where found to be risk factors and one protective. Further 
investigation into the evolving nature of the behaviors of suicidal adolescents may reveal 
additional insights into factors which may be used to screen for suicidal behavior. 
 110 
 
6.3 Statistically Based Behavioral Models for Suicidal Adolescents 1993: Protective and 
Risk Factors 
 As found in the 1991 survey, suicidal adolescents had greater odds of being 
female than male (OR=2.5315), Hispanics had a greater odds of being suicidal 
(OR=1.2233). A broader perspective of statistically significant behaviors is identified in 
the 1993 data as compared to 1991. Suicidal adolescents road motorcycles (OR=1.3415) 
while having greater odds of rarely or never wearing a helmet. There was a protective 
effect shown by those who rode a bicycle even in spite of the context of rarely or never 
wearing a helmet (OR=0.6996). Suicidal adolescents were more likely to experience 
violent acts including being hurt by a weapon (OR=2.1984), had possessions stolen 
(OR=1.2422), being in a physical fight at least one time (OR=2.0049) and treated from an 
injury from a fight (OR=1.6728).  
Table 6.3.1: YRBS 1993-Suicidal Behavioral Risk Profile 
Variable Description OR 95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
for Suicidal 
Behavior(s) 
Time 
Period 
Q2 Sex: 1=female, 
2=male 
2.5315 (2.1920, 
2.9235) 
Yes Risk 12 
months 
QN4 Hispanic (y,n) 1.2233 (1.0257, 
1.4588) 
Yes Risk 12 
months 
QN8 Wear a helmet on 
a Motorcycle 
rarely or never 
(y,n) 
1.3415 (1.1305, 
1.5918) 
Yes Risk 12 
months 
QN10 Wear bicycle 
helmet rarely or 
never (y,n) 
0.6996 (0.5348, 
0.9151) 
Yes Protective 12 
months 
QN17 Been hurt or 
injured by 
someone with a 
weapon 1 or more 
times (y,n) 
2.1984 (1.7707, 
2.7293) 
Yes Risk 12 
months 
QN18 Had possessions 
stolen or damaged 
while on school 
property, 1 or 
more times (y,n) 
1.2422 (1.0970, 
1.4065) 
Yes Risk 12 
months 
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QN19 Physical fight 1 or 
more times (y,n) 
2.0049 (1.7116, 
2.3486) 
Yes Risk 12 
months 
QN21 Injury from fight 
and treated 1 or 
more times (y,n) 
1.6728 (1.2326, 
2.2700) 
Yes Risk 12 
months 
QN35 Try to quit 
smoking (y,n) 
2.8283 (2.4687, 
3.2403) 
Yes Risk 6  
months 
QN83 Played on one or 
more sports teams 
(y,n) 
0.7782 (0.6830, 
0.8867) 
Yes Protective 12 
months 
QN5 Compared to 
Other Students I 
am at or below the 
middle (y,n) 
1.4116 (1.2546, 
1.5882) 
Yes Risk Ever 
QN28 Ever Tried 
Smoking (y,n) 
1.2479 (1.1156, 
1.3958) 
Yes Risk Ever 
QN38 First alcoholic 
drink at ≤13 yrs of 
age (y,n) 
1.3981 (1.1327, 
1.7257) 
Yes Risk Ever 
QN39 Had at least one 
drink in lifetime 
(y,n) 
1.6169 (1.1825, 
2.2109) 
Yes Risk Ever 
QN44 Smoked 
Marijuana one or 
more times (y,n) 
1.1806 (1.0071, 
1.3840) 
Yes Risk Ever 
QN51 Used Sniffed Glue 
or Heroin, or 
Meth, or Ecstasy, 
or Hallucinogenic, 
or prescription 
meds, one or more 
times (y,n) 
2.2014 (1.7847, 
2.7153) 
Yes Risk Ever 
QN53 Used Injection 
Drugs one or more 
times (y,n) 
1.7499 (1.0667, 
2.8707) 
Yes Risk Ever 
QN57 Ever had sexual 
intercourse (y,n) 
1.2926 (1.1056, 
1.5111) 
Yes Risk Ever 
QN58 Had sexual 
intercourse ≤ 13 
yrs old (y,n) 
1.2201 (1.0504, 
1.4173) 
Yes Risk Ever 
QN64 Been pregnant or 
gotten someone 
pregnant 1 or 
more times (y,n) 
1.5352 (1.1783, 
2.0001) 
Yes Risk Ever 
QN65 Ever had a 
sexually 
transmitted 
disease (y,n) 
1.4786 (1.1359, 
1.9247) 
Yes Risk Ever 
QN66 Slightly to Very 
Overweight (y,n) 
1.4199 (1.2355, 
1.6318) 
Yes Risk Ever 
QN67 Trying to lose 
weight (y,n) 
1.4971 (1.2482, 
1.7956) 
Yes Risk Ever 
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Suicidal adolescents demonstrated an increase in the odds of smoking, drinking, 
and drug use similar to patterns seen in 1991. They also demonstrated a higher odds and 
range of sexual experiences than those who were not suicidal, associations with 
pregnancy (OR=1.5352), intercourse before 13 (OR=1.2201), and infection with a 
sexually transmitted disease (OR=1.4786). Self-reflective views on weight (OR=1.4199) 
and efforts to lose weight (OR=1.4971) showed an increase in odds among suicidal 
adolescents. An additional protective factor identified was the participation on one or 
more sports teams within the school year (OR=0.7782).  
6.4 Statistically Based Behavioral Models for Suicidal Adolescents 1995: Protective and 
Risk Factors 
 Suicidal adolescents identified in 1995 show greater odds of being female 
(OR=3.1684). They are also more likely to have ridden motorcycles (OR=1.2638) or 
bicycles (OR=1.2593). Adolescents who are suicidal were more likely to experience 
violent events such as physical fights (OR=1.5100), have property stolen or damaged 
(OR=1.5268), or to require treatment from injuries sustained from fighting (OR=1.9469). 
Drug use is higher among those who are suicidal with inhalants (OR=2.6954), injection 
drugs (OR=2.6283), or interacted with drugs while on school property (OR=2.5059), all 
have higher odds of occurrence.  
Sexual behaviors were more likely for suicidal behaviors for those having had 
intercourse (OR=1.6819) and ever gotten or been pregnant showing higher probability 
(OR=1.3974). Trying to lose weight showed a greater odds (OR=2.0109). The only 
protective factor identified was participating on sports teams (OR=0.8514).  
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Table 6.4.1: YRBS 1995-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
3.1684 
(2.6758, 
3.7517) 
Yes Risk 
12 
months 
QN6 
Ride motorcycle at 
least once (y,n) 
1.2638 
(1.0765, 
1.4836) 
Yes Risk 
12 
months 
QN8 
Ride bicycle at 
least once (y,n) 
1.2593 
(1.0052, 
1.5776) 
Yes Risk 
12 
months 
QN17 
Stolen or damaged 
personal property 
(y,n) 
1.5268 
(1.2419, 
1.8769) 
Yes Risk 
12 
months 
QN18 
Physical fight one 
or more times 
(y,n) 
1.5100 
(1.2362, 
1.8444) 
Yes Risk 
12 
months 
QN19 
Injury from fight 
and treated 1 or 
more times (y,n) 
1.9469 
(1.5712, 
2.4124) 
Yes Risk 
12 
months 
QN20 
Physical fight 1 or 
more times on 
school property 
(y,n) 
1.2373 
(1.0221, 
1.4979) 
Yes Risk 
12 
months 
QN33 
Quit smoking 
(y,n) 
1.2982 
(1.0199, 
1.6523) 
Yes Risk Ever 
QN37 
Have you ever 
consumed alcohol 
(y,n) 
1.4876 
(1.0359, 
2.1363) 
Yes Risk Ever 
QN48 
Used Crack/ 
Freebase one or 
more times (y,n) 
2.1264 
(1.2140, 
3.7246) 
Yes Risk Ever 
QN49 
Used Inhalents/ 
glue one or more 
times (y,n) 
2.5964 
(1.8504, 
3.6432) 
Yes Risk Ever 
QN50 
Used Steroids one 
or more times 
(y,n) 
1.4033 
(1.0015, 
1.9665) 
Yes Risk Ever 
QN52 
Used Injection 
Drugs one or more 
times (y,n) 
2.6283 
(1.1661, 
5.9239) 
Yes Risk Ever 
QN53 
Interacted with 
drugs on school 
property (y,n) 
2.5059 
(2.2687, 
2.7678) 
Yes Risk 
12 
months 
QN56 
Ever had sexual 
intercourse (y,n) 
1.6819 
(1.1389, 
2.4836) 
Yes Risk Ever 
QN63 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.3794 
(1.1328, 
1.6797) 
Yes Risk Ever 
QN65 
Trying to lose 
weight (y,n) 
2.0109 
(1.4109, 
2.8660) 
Yes Risk Ever 
QN83 
Played on one or 
more sports teams 
(y,n) 
0.8514 
(0.7321, 
0.9901) 
Yes Protective 
12 
months 
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6.5 Statistically Based Behavioral Models for Suicidal Adolescents 1997: Protective and 
Risk Factors 
 Suicidal adolescents have a much greater probability of being female than 
male (OR=3.7499). In 1997 they experienced greater probabilities of violent or injurious 
events with being threatened or injured (OR=2.7957), having property damaged or stolen 
(OR=1.5510), in physical fights (OR=1.8713) and fighting on school property 
(OR=1.2904). Suicidal adolescents had a higher odds of trying to quit smoking 
(OR=1.6194) and high odds of drug use with cocaine use before age 13 having highest 
indication of use (OR=3.1554). Use of inhalants and glue (OR=2.6571), hallucinogenic 
drugs (OR=1.4421) and use of alcohol before age 13 (OR=1.6390) showed higher 
probabilities for suicidal individuals.    
Table 6.5.1: YRBS 1997-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
3.7499 
(3.0650, 
4.5879) 
Yes Risk 
12 
months 
QN5 
Wear seatbelt 
when riding in a 
car (y,n) 
0.7909 
(0.6303, 
0.9062) 
Yes Protective Ever 
QN16 
Threatened or 
Injured one or 
more times (y,n) 
2.7957 
(1.9486, 
4.0110) 
Yes Risk 
12 
months 
QN17 
Stolen or damaged 
personal property 
(y,n) 
1.5510 
(1.3041, 
1.8448) 
Yes Risk 
12 
months 
QN18 
Physical fight 1 or 
more times (y,n) 
1.8713 
(1.2530, 
2.7946) 
Yes Risk 
12 
months 
QN20 
Physical fight on 
school property 1 
or more times 
(y,n) 
1.2904 
(1.1008, 
1.5126) 
Yes Risk 
12 
months 
QN33 
Quit smoking 
(y,n) 
1.6194 
(1.4327, 
1.8304) 
Yes Risk Ever 
QN36 
Thirteen or 
younger for first 
alcohol use (y,n) 
1.6390 
(1.3494, 
1.9908) 
Yes Risk Ever 
QN45 
Thirteen or 
younger for first 
3.1554 
(1.8107, 
5.4988) 
Yes Risk Ever 
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cocaine use (y,n) 
QN49 
Used Inhalants/ 
glue one or more 
times (y,n) 
2.6571 
(2.0460, 
3.4506) 
Yes Risk Ever 
QN51 
Ever used 
hallucinogenic 
drugs (y,n) 
1.4421 
(1.2053, 
1.7256) 
Yes Risk Ever 
QN53 
Interacted with 
drugs on school 
property (y,n) 
2.2928 
(1.8207, 
2.8874) 
Yes Risk 
12 
Months 
QN54 
Taught about 
HIV/AIDS at 
school (y,n) 
0.6671 
(0.4495, 
0.9901) 
Yes Protective Ever 
QN56 
Ever had sexual 
intercourse (y,n) 
1.3900 
(1.0178, 
1.8983) 
Yes Risk Ever 
QN63 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.7729 
(1.2595, 
2.4955) 
Yes Risk Ever 
QN64 
Slightly to Very 
Overweight (y,n) 
1.2683 
(1.0832, 
1.4851) 
Yes Risk Ever 
QN65 
Trying to lose 
weight (y,n) 
2.0049 
(1.6954, 
2.3710) 
Yes Risk Ever 
QN83 
Played on one or 
more sports teams 
(y,n) 
0.6685 
(0.5120, 
0.8729) 
Yes Protective 
12 
Months 
  
Aims to lose weight (OR=2.0049) and thoughts of being overweight (OR=1.2683) 
were both shown to have higher odds in suicidal individuals. Protective factors included 
playing on sports teams (OR=0.6685), having been taught HIV/AIDS in school 
(OR=0.6671), also those who wore seatbelts were less likely to be suicidal (OR=0.7909). 
6.6 Statistically Based Behavioral Models for Suicidal Adolescents 1999: Protective and 
Risk Factors 
 Females again showed higher odds of suicidal behavior than males (OR=2.2473). 
Violence was experienced by those found to be suicidal, with being threatened or injured 
at school (OR=2.5003), being in a physical fight (1.7136), requiring treatment from an 
injury due to being in a fight (OR=2.0229) all being statistically significant events.  
Traumatic events such being abused by a boyfriend/girlfriend (OR=1.5268) and being 
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forced to have sexual intercourse (OR=3.0803) both show to have an increased 
probability of occurrence among suicidal adolescents. Substance abuse is found to be 
significant among suicidal adolescents with smoking (OR=1.6270), alcohol use 
(OR=1.6797) , early alcohol use (OR=1.5676), use of inhalants (OR=2.8134) and 
interaction with drugs on school property (OR=1.9057). Early sexual intercourse 
(OR=1.2506) and desire to lose weight (OR=2.2040) were also identified among suicidal 
adolescents. 
Table 6.6.1: YRBS 1999-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
2.2473 
(1.4765, 
3.4204) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 0.6509 
(0.4884, 
0.8675) 
Yes Protective 
12 
months 
QN16 
Threatened or 
Injured at school 
property 1 or more 
times (y,n) 
2.5003 
(2.0237, 
3.0893) 
Yes Risk 
12 
months 
QN17 
Physical fight 1 or 
more times (y,n) 
1.7136 
(1.3569, 
2.1642) 
Yes Risk 
12 
months 
QN18 
Injury from fight 
and treated 1 or 
more times (y,n) 
2.0229 
(1.3236, 
3.0918) 
Yes Risk 
12 
months 
QN20 
Boyfriend/Girlfriend 
abuse (y,n) 
1.5268 
(1.1105, 
2.0991) 
Yes Risk 
12 
months 
QN21 
Forced to have 
sexual intercourse 
(y,n) 
3.0803 
(1.6116, 
5.8877) 
Yes Risk Ever 
QN22 
Hopeless or 
Depressed for two 
or more weeks (y,n) 
9.4752 
(8.0888, 
11.099) 
Yes Risk 
12 
months 
QN27 
Ever Tried Smoking 
(y,n) 
1.6270 
(1.2263, 
2.1587) 
Yes Risk Ever 
QN35 Quit smoking (y,n) 1.3677 
(1.0168, 
1.8396) 
Yes Risk 
12 
months 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.6797 
(1.1518, 
2.4496) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.5676 
(1.0955, 
2.2432) 
Yes Risk Ever 
QN50 Sniffed Glue or 2.8134 (2.2109, Yes Risk Ever 
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inhalants one or 
more times (y,n) 
3.5802) 
QN56 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.9057 
(1.4783, 
2.4565) 
Yes Risk 
12 
months 
QN58 
Had sexual 
intercourse before 
age 13 (y,n) 
1.2506 
(1.0173, 
1.5375) 
Yes Risk Ever 
QN59 
Four or more sexual 
partners in lifetime 
(y,n) 
0.6397 
(0.4814, 
0.8500) 
Yes Protective Ever 
QN66 
Trying to lose 
weight (y,n) 
2.2040 
(1.7653, 
2.7518) 
Yes Risk Ever 
 
Two protective factors were identified, being Hispanic (OR=0.6509) and having 
four or more sexual partners (OR=0.6397). The behavior with the highest probability of 
being present among suicidal adolescents was found to be depression (OR=9.4752). 
6.7 Statistically Based Behavioral Models for Suicidal Adolescents 2001: Protective and 
Risk Factors 
 Females consistently show a higher probability of being suicidal than males 
(OR=2.0455). Suicidal adolescents had a higher probability of having low grades 
(OR=1.3385). Violence and abuse were both present among suicidal adolescents. There 
was a higher probability of experiencing being threatened or injured while on school 
property (OR=2.3406), and being involved in a physical fight (OR=1.9437). Substance 
abuse was identified as being present among suicidal adolescents with attempting to quit 
smoking (OR=1.4797), experimentation with alcohol (OR=1.7784), use of marijuana 
(OR=1.2708), use of glue (OR=2.2137), meth (OR=1.6360), steroids (OR=1.4876), 
injection drugs (OR=1.9634), hallucinogenic drugs (OR=1.3352), and interaction with 
drugs while on school property (OR=1.7233).   
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Table 6.7.1: YRBS 2001-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
2.0455 
(1.7499, 
2.3909) 
Yes Risk 
12 
months 
QN7 
How would you 
describe your grades 
in school? Mostly 
D’s and F’s 
1.3385 
(1.0423, 
1.7189) 
Yes Risk 
12 
months 
QN17 
Threatened or 
injured with a 
weapon on school 
property (y,n) 
2.3406 
(2.0025, 
2.7358) 
Yes Risk 
12 
months 
QN18 
Physical fight 1 or 
more times (y,n) 
1.9437 
(1.6544, 
2.2835) 
Yes Risk 
12 
months 
QN21 
Boyfriend/Girlfriend 
abuse (y,n) 
1.5283 
(1.2444, 
1.8770) 
Yes Risk 
12 
months 
QN22 
Forced to have 
sexual intercourse 
(y,n) 
2.2240 
(1.9171, 
2.5802) 
Yes Risk 
12 
months 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
9.0128 
(8.2051, 
9.9001) 
Yes Risk 
12 
months 
QN36 Quit smoking (y,n) 1.4797 
(1.3555, 
1.6153) 
Yes Risk 
12 
months 
QN40 
Had at least one 
drink in lifetime 
(y,n) 
1.7784 
(1.2697, 
2.4910) 
Yes Risk Ever 
QN45 
Smoked Marijuana 
one or more times 
(y,n) 
1.2708 
(1.1279, 
1.4317) 
Yes Risk Ever 
QN51 
Sniffed Glue one or 
more times (y,n) 
2.2137 
(1.7110, 
2.8642) 
Yes Risk Ever 
QN54 
Used Meth one or 
more times (y,n) 
1.6360 
(1.2904, 
2.0740) 
Yes Risk Ever 
QN55 
Used Steroids one 
or more times (y,n) 
1.4876 
(1.1264, 
1.9648) 
Yes Risk Ever 
QN56 
Used Injection 
Drugs one or more 
times (y,n) 
1.9634 
(1.1931, 
3.2311) 
Yes Risk Ever 
QN57 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.7233 
(1.5109, 
1.9656) 
Yes Risk Ever 
QN58 
Ever had sexual 
intercourse (y,n) 
1.2424 
(1.1127, 
1.3872) 
Yes Risk Ever 
QN65 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.6361 
(1.3579, 
1.9712) 
Yes Risk Ever 
QN66 
Slightly to Very 
Overweight (y,n) 
1.3529 
(1.1963, 
1.5299) 
Yes Risk Ever 
QN67 Trying to lose 1.9421 (1.5664, Yes Risk Ever 
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weight (y,n) 2.4080) 
QN86 
Played on one or 
more sports teams 
(y,n) 
0.8147 
(0.7069, 
0.9389) 
Yes Protective 
12 
months 
QN91 
Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
1.3352 
(1.0441, 
1.7073) 
Yes Risk Ever 
 
 Sexual behavior was a statistically significant behavior among suicidal 
adolescents. Sexual activity (OR=1.2424) and ever having been or gotten someone 
pregnant are both identified as behaviors (OR=1.6361) associated to suicidal adolescents. 
Abusive experiences such as abused by boy-/girlfriend (OR=1.5283) and forced to have 
sexual intercourse (OR=2.2240) were both significant among those identified as suicidal. 
Weight associated behaviors such as view of being overweight (OR=1.3529), and trying 
to lose weight (OR=1.9421) are also identified as significant to suicidal adolescents. The 
sole significant protective factor was participation in sports (OR=0.8147). Suicidal 
adolescents had the highest probability of having depression (OR=9.0128) which was 
once again the highest odds found among the significant factors.  
6.8 Statistically Based Behavioral Models for Suicidal Adolescents 2003: Protective and 
Risk Factors 
 The only significant protective factor against suicidal behavior, identified out of 
the 2003 YRBS data was having 4 or more sexual partners (OR=0.7968). Suicidal 
adolescents were more likely to be female (OR=3.1798). Violent events were 
experienced by suicidal adolescents with being threatened or injured while at school 
(OR=1.8937), being in a fight (OR=1.3976) and injured from fighting (2.0736), and 
being forced to have sexual intercourse (OR=3.4954) being identified. Early alcohol use 
(OR=1.2434), sniffing of glue or other inhalants (OR=1.8284), Use of meth 
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(OR=1.8462), injection drugs(OR=2.9255), or having been offered or sold drugs on 
school property (OR=1.5933) were all experiences identified to be significant for suicidal 
adolescents. Depression is identified as the highest likelihood of occurring among 
suicidal adolescents (OR=8.7754). 
Table 6.8.1: YRBS 2003-Suicidal Behavioral Risk Profile 
Variable Description OR 95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective Time 
Period 
QN2 Sex: 1=female, 
2=male 
3.1798 (2.1204, 
4.7685) 
Yes Risk 12 
months 
QN16 Threatened or 
Injured at school 
property 1 or more 
times (y,n) 
1.8937 (1.1234, 
3.1921) 
Yes Risk 12 
months 
QN18 Physical fight 1 or 
more times (y,n) 
1.3976 (1.0645, 
1.8351) 
Yes Risk 12 
months 
QN19 Injury from fight 
and treated 1 or 
more times (y,n) 
2.0736 (1.0411, 
4.1303) 
Yes Risk 12 
months 
QN22 Forced to have 
sexual intercourse 
(y,n) 
3.4954 (2.6495, 
4.6114) 
Yes Risk 12 
months 
QN23 Depression for 
more than two 
weeks in a row 
(y,n) 
8.7754 (4.9583, 
15.531) 
Yes Risk 12 
months 
QN40 First alcoholic 
drink at ≤13 yrs of 
age (y,n) 
1.2434 (1.0586, 
1.4604) 
Yes Risk Ever 
QN50 Sniffed Glue one 
or more times 
(y,n) 
1.8284 (1.3495, 
2.4771) 
Yes Risk Ever 
QN53 Used Meth one or 
more times (y,n) 
1.8462 (1.1917, 
2.8600) 
Yes Risk Ever 
QN56 Used Injection 
Drugs one or more 
times (y,n) 
2.9255 (1.2183, 
7.0250) 
Yes Risk Ever 
QN57 Offered or sold or 
given an illegal 
dug on school 
property (y,n) 
1.5933 (1.0933, 
2.3221) 
Yes Risk Ever 
QN60 Four or more 
sexual partners in 
lifetime (y,n) 
0.7968 (0.6487, 
0.9788) 
Yes Protective 12 
months 
QN66 
Slightly to Very 
Overweight (y,n) 
1.5079 (1.1841, 
1.9202) 
Yes Risk Ever 
QN67 Trying to lose 1.3576 (1.0431, Yes Risk Ever 
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weight (y,n) 1.7669) 
QN96 Told by doctor or 
nurse they had 
asthma 
1.3177 (1.0946, 
1.5862) 
Yes Risk Ever 
QN97 Students who had 
an asthma attack 
(y,n) 
2.3303 (1.3066, 
4.1558) 
Yes Risk 12 
months 
 
 Medical related events and self-perception issues were identified as significant by 
suicidal adolescents. These included feeling overweight (OR=1.5079), trying to lose 
weight (OR=1.3576), being told that they had asthma (OR=1.3177), and having an 
asthma attack (OR=2.3303). 
6.9 Statistically Based Behavioral Models for Suicidal Adolescents 2005: Protective and 
Risk Factors 
 Violent events were found to have a high likelihood of being experienced by 
suicidal adolescents with fighting on school property (OR=3.3874), being threated or 
injured on school property (OR=2.8286), and having been forced to have sexual 
intercourse (OR=2.9521) being identified as significant events.  
Table 6.9.1: YRBS 2005-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
Q2 
Sex: 1=female, 
2=male 
2.4365 
(1.7180, 
3.4554) 
Yes Risk 
12 
months 
QN7 
Health as fair or 
poor (y,n) 
1.9344 
(1.5069, 
2.4833) 
Yes Risk Ever 
QN16 
Threatened or 
Injured at school 
property 1 or 
more times (y,n) 
2.8286 
(1.1884, 
6.7326) 
Yes Risk 
12 
months 
QN20 
Physical fight on 
school property 1 
or more times 
(y,n) 
3.3874 
(2.0839, 
5.5061) 
Yes Risk 
12 
months 
QN22 
Forced to have 
sexual intercourse 
(y,n) 
2.9521 
(2.4829, 
3.5100) 
Yes Risk Ever 
QN23 Depression for 12.4965 (4.5921, Yes Risk 12 
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more than two 
weeks in a row 
(y,n) 
34.007) months 
QN28 
Ever Tried 
Smoking (y,n) 
1.3759 
(1.0699, 
1.7695) 
Yes Risk Ever 
QN29 
First cigarette 
smoke at ≤13 yrs 
of age (y,n) 
1.5344 
(1.1704, 
2.0115) 
Yes Risk Ever 
QN35 
Quit smoking 
(y,n) 
2.2239 
(1.0243, 
4.8287) 
Yes Risk 
12 
months 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.6505 
(1.3195, 
2.0646) 
Yes Risk Ever 
QN40 
First alcoholic 
drink at ≤13 yrs of 
age (y,n) 
1.2918 
(1.0640, 
1.5684) 
Yes Risk Ever 
QN50 
Sniffed Glue or 
inhalants one or 
more times (y,n) 
2.5008 
(1.9289, 
3.2424) 
Yes Risk Ever 
QN52 
Used Meth one or 
more times (y,n) 
1.6448 
(1.1036, 
2.4515) 
Yes Risk Ever 
QN54 
Used Steroids one 
or more times 
(y,n) 
1.7613 
(1.1348, 
2.7524) 
Yes Risk Ever 
QN57 
Ever had sexual 
intercourse (y,n) 
1.2469 
(1.0276, 
1.5130) 
Yes Risk Ever 
QN59 
Four or more 
sexual partners in 
lifetime (y,n) 
0.7094 
(0.5373, 
0.9368) 
Yes Protective Ever 
QN64 
Slightly to Very 
Overweight (y,n) 
1.3694 
(1.1607, 
1.6156) 
Yes Risk Ever 
QN65 
Trying to lose 
weight (y,n) 
2.1575 
(1.5306, 
3.0412) 
Yes Risk Ever 
QN84 
Played on one or 
more sports teams 
(y,n) 
0.6023 
(0.3723, 
0.9745) 
Yes Protective 
12 
months 
QNASATCK 
Students who had 
an asthma attack 
(y,n) 
2.5864 
(2.0430, 
3.2744) 
Yes Risk 
12 
months 
QN91 
Used a computer 
for things other 
than school work 
>3 hours per day 
(y,n) 
1.6502 
(1.4048, 
1.9384) 
Yes Risk Ever 
QN95 
Avoid direct 
exposure to sun 
(y,n) 
1.4599 
(1.0260, 
2.0774) 
Yes Risk Ever 
QN96 
Physical disability 
or long-term 
health problem 
(y,n) 
2.4973 
(1.9454, 
3.2058) 
Yes Risk Ever 
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 Tobacco use characterized by smoking (OR=1.3759), early use of cigarettes 
(OR=1.5344), and trying to quit smoking (OR=2.2239) were identified as behaviors with 
ah likelihood of occurrence among suicidal adolescents. Experiences with alcohol also 
were shown to be significant for suicidal adolescents with having ever drank 
(OR=1.6505) and having early involvement with alcohol (OR=1.2918) being significant. 
Drug usage among suicidal adolescents consisted of use of Meth (OR=1.6448), use of 
inhalants (OR=2.5008), and use of steroids (OR=1.7613) being significant.  
 Health issues related to having an asthma attack (OR=2.5864), avoiding exposure 
to sunlight (OR=1.4599), physical or long-term health issues (OR=2.4973) and sense of 
overall health being fair or poor (1.9344) were identified as being significant factors 
among suicidal adolescents. The self-assessment of being overweight (OR=1.3694) and 
attempting to lose weight (OR=2.1575) were significant factors for suicidal adolescents. 
High use of a computer for reasons outside of school-related activities (OR=1.6502) was 
significantly identified by suicidal adolescents.  
Protective factors included having 4 or more sexual partners (OR=0.7094) and 
having participated on sports teams (OR=0.6023). The factor with the highest likelihood 
for being present in a suicidal adolescent was having a depressive state of mind in the last 
12 months (OR=12.4965). 
6.10 Statistically Based Behavioral Models for Suicidal Adolescents 2007: Protective and 
Risk Factors 
Depression stands out as the highest indicator for 2007’s behavior profile of 
suicidal adolescents (OR=18.9353). Suicidal adolescents were more likely to be female 
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(OR=2.0159), experienced forced intercourse (OR=2.8123), and been abused by their 
boyfriend or girlfriend (OR=1.6035).  
Table 6.10.1: YRBS 2007-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
2.0159 
(1.4658, 
2.7725) 
Yes Risk 
12 
months 
QN21 
Boyfriend/Girlfriend 
abuse (y,n) 
1.6035 
(1.2088, 
2.1270) 
Yes Risk 
12 
months 
QN22 
Forced to have 
sexual intercourse 
(y,n) 
2.8123 
(2.0359, 
3.8849) 
Yes Risk Ever 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
18.9353 
(12.186, 
29.423) 
Yes Risk 
12 
months 
QN29 
First cigarette 
smoke at ≤13 yrs of 
age (y,n) 
1.9958 
(1.2458, 
3.1974) 
Yes Risk Ever 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.3524 
(1.0016, 
1.8261) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.4219 
(1.2349, 
1.6373) 
Yes Risk Ever 
QN51 
Sniffed Glue one or 
more times (y,n) 
2.3050 
(1.9191, 
2.7685) 
Yes Risk Ever 
QN52 
Used Heroin one or 
more times (y,n) 
1.7483 
(1.1134, 
2.7452) 
Yes Risk Ever 
QN53 
Used Meth one or 
more times (y,n) 
1.3679 
(1.0298, 
1.8172) 
Yes Risk Ever 
QN55 
Used Steroids one 
or more times (y,n) 
1.7534 
(1.1969, 
2.5687) 
Yes Risk Ever 
QN57 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
2.1259 
(1.2524, 
3.6088) 
Yes Risk 
12 
months 
QN66 
Trying to lose 
weight (y,n) 
1.6764 
(1.4639, 
1.9198) 
Yes Risk Ever 
QN98 
General Health as 
fair or poor (y,n) 
2.1356 
(1.7051, 
2.6748) 
Yes Risk Ever 
 
Smoking and alcohol use were significant with there being significant odds of 
suicidal adolescents having ever tried alcohol (OR=1.3524), or before age 13 having tried 
either cigarettes (OR=1.9958) or alcohol (OR=1.4219). Drug use is found among suicidal 
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adolescents with inhalants (OR=2.3050), heroin use (OR=1.7483), meth (OR=1.3679), 
steroids (OR=1.7534) and interactions with drugs on school property (OR=2.2159) being 
significant behavioral factors. 
Self-assessments of trying to lose weight (OR=1.6764) and fair or poor general 
health (OR=2.1356) were identified as being significant among suicidal adolescents. 
There were no protective factors identified among this group of adolescents surveyed in 
2007.  
6.11 Statistically Based Behavioral Models for Suicidal Adolescents 2009: Protective and 
Risk Factors 
Suicidal adolescents surveyed in 2009 demonstrated a slightly different 
behavioral profile than seen in previous years. Protective factors identified included 
playing on sports teams (OR=0.7098), getting eight or more hours of sleep at night 
(OR=0.6392), and smoking marijuana one or more times in the last twelve months 
(OR=0.8210). Abuse from a girlfriend or boyfriend (OR=2.2776), fighting (OR=4.3376) 
and injury from fighting (OR=2.4892) were identified as statistically significant events 
experienced by suicidal adolescents. 
Table 6.11.1: YRBS 2009-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN17 
Physical fight 1 or 
more times (y,n) 
4.3376 
(2.3725, 
7.9305) 
Yes Risk 
12 
months 
QN18 
Injury from fight 
and treated 1 or 
more times (y,n) 
2.4892 
(1.4025, 
4.4181) 
Yes Risk 
12 
months 
QN20 
Boyfriend/Girlfriend 
abuse (y,n) 
2.2776 
(1.3691, 
3.7891) 
Yes Risk 
12 
months 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
12.3927 
(5.8749, 
26.1410) 
Yes Risk 
12 
months 
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QN84 
Played on one or 
more sports teams 
(y,n) 
0.7098 
(0.6127, 
0.8222) 
Yes Protective 
12 
months 
QN28 
Ever Tried Smoking 
(y,n) 
1.2498 
(1.1240, 
1.3898) 
Yes Risk Ever 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.6248 
(1.2943, 
2.0397) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.5247 
(1.1798, 
1.9703) 
Yes Risk Ever 
QN45 
Smoked Marijuana 
one or more times 
(y,n) 
0.8210 
(0.7121, 
0.9466) 
Yes Protective Ever 
QN51 
Sniffed Glue one or 
more times (y,n) 
3.0228 
(2.4656, 
3.7059) 
Yes Risk Ever 
QN53 
Used Meth one or 
more times (y,n) 
1.6184 
(1.0243, 
2.5569) 
Yes Risk Ever 
QN55 
Used Steroids one 
or more times (y,n) 
1.6305 
(1.2143, 
2.1893) 
Yes Risk Ever 
QN56 
Used Injection 
Drugs one or more 
times (y,n) 
1.8353 
(1.1002, 
3.0616) 
Yes Risk Ever 
QN58 
Ever had sexual 
intercourse (y,n) 
1.3610 
(1.1789, 
1.5712) 
Yes Risk Ever 
QN65 
Slightly to Very 
Overweight (y,n) 
1.2713 
(1.0182, 
1.5872) 
Yes Risk Ever 
QN66 
Trying to lose 
weight (y,n) 
1.5871 
(1.3448, 
1.8731) 
Yes Risk Ever 
QN90 
Used Prescription 
Drugs one or more 
times (y,n) 
1.3899 
(1.0611, 
1.8207) 
Yes Risk Ever 
QN97 
Get 8 or more hours 
of sleep 
0.6392 
(0.5253, 
0.7778) 
Yes Protective n/a 
 
Suicidal adolescents demonstrated early use of alcohol (OR=1.5247) and having 
tried smoking (OR=1.2498) or alcohol (1.6248) at least once. Substance abuse is once 
again identified as being a significant behavior for suicidal adolescents with use of 
inhalants (OR=3.0228), meth (OR=1.6184), steroids (OR=1.6305), prescription drugs 
(OR=1.3899) and injection drugs (OR=1.8353) being the drugs chosen for use. Suicidal 
adolescents had a slight increase in the odds of having had sexual intercourse 
(OR=1.3610) at least once in their lifetime. Being overweight (OR=1.2713) and trying to 
lose weight (OR=1.5871) were identified as issues for suicidal adolescents in 2009.  
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6.12 Statistically Based Behavioral Models for Suicidal Adolescents 2011: Protective and 
Risk Factors 
 Suicidal adolescents in 2011 were more likely to be female than male 
(OR=1.4986). They were threatened while at school (OR=1.8144), in a physical fight in 
(OR=1.5065) and outside (OR=1.4167) of school. They also were more likely to have 
been bullied both while at school (OR=1.5506) and electronically (OR=1.5698). Their 
property was also more likely to be stolen or destroyed (OR=1.4677).   
Table 6.12.1: YRBS 2011-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
1.4986 
(1.2634, 
1.7776) 
Yes Risk 
12 
months 
QN16 
Threatened at school 
1 or more times 
(y,n) 
1.8144 
(1.0858, 
3.0319) 
Yes Risk 
12 
months 
QN17 
Physical fight 1 or 
more times (y,n) 
1.4167 
(1.1718, 
1.7128) 
Yes Risk 
12 
months 
QN19 
Physical fight on 
school property 1 or 
more times (y,n) 
1.5065 
(1.0936, 
2.0754) 
Yes Risk 
12 
months 
QN20 
Boyfriend/Girlfriend 
abuse (y,n) 
2.0386 
(1.5833, 
2.6250) 
Yes Risk 
12 
months 
QN21 
Forced to have 
sexual intercourse 
(y,n) 
3.6918 
(3.0880, 
4.4135) 
Yes Risk 
12 
months 
QN22 
Bullied on school 
property (y,n) 
1.5506 
(1.2762, 
1.8839) 
Yes Risk 
12 
months 
QN23 
Ever electronically 
bullied (y,n) 
1.5698 
(1.0723, 
2.2981) 
Yes Risk Ever 
QN24 
Depression for more 
than two weeks in a 
row (y,n) 
11.8074 
(8.8744, 
15.710) 
Yes Risk 
12 
months 
QN36 Quit smoking (y,n) 1.5925 
(1.0316, 
2.4586) 
Yes Risk 
12 
months 
QN40 
Had at least one 
drink in lifetime 
(y,n) 
1.4415 
(1.1997, 
1.7320) 
Yes Risk Ever 
QN41 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.4787 
(1.1622, 
1.8813) 
Yes Risk Ever 
QN52 
Sniffed Glue one or 
more times (y,n) 
2.1461 
(1.7184, 
2.6802) 
Yes Risk Ever 
QN57 Used prescription 1.8542 (1.2792, Yes Risk Ever 
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drugs without a 
prescription (y,n) 
2.6875) 
QN58 
Used Injection 
Drugs one or more 
times (y,n) 
2.1640 
(1.1890, 
3.9385) 
Yes Risk Ever 
QN59 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.5175 
(1.1055, 
2.0831) 
Yes Risk Ever 
QN62 
Four or more sexual 
partners in lifetime 
(y,n) 
0.7279 
(0.6097, 
0.8690) 
Yes Protective Ever 
QN67 
Slightly to Very 
Overweight (y,n) 
1.7738 
(1.1028, 
2.8531) 
Yes Risk Ever 
QN83 
Played on one or 
more sports teams 
(y,n) 
0.8135 
(0.7046, 
0.9393) 
Yes Protective 
12 
months 
QN87 
Texted or emailed 
while driving (y,n) 
1.2328 
(1.0817, 
1.4050) 
Yes Risk Ever 
QN88 
Property stolen on 
school property 
(y,n) 
1.4677 
(1.1819, 
1.8226) 
Yes Risk 
12 
months 
QN96 
Get 8+ hours of 
sleep per night (y,n) 
0.5720 
(0.4491, 
0.7286) 
Yes Protective Ever 
QN97 
Did you discuss 
personal problems 
with an adult or 
teacher (y,n) 
1.9242 
(1.5616, 
2.3710) 
Yes Risk Ever 
 
The adolescents identified to be suicidal, were more likely to have been abused by 
a boyfriend/girlfriend (OR=2.0386) and forced to have sexual intercourse (OR=3.6918). 
They demonstrated a higher odds of use of alcohol (OR=1.4415) and use before the age 
of 13 (OR=1.4787), while having tried to quit smoking (OR=1.5925) indicating the use 
of cigarettes at some point in their life. Use of inhalants (OR=2.1461), prescription drugs 
(OR=1.8542), injection drugs (OR=2.1640), and interaction with drugs while on school 
property (OR=1.5175) were significant behaviors for suicidal adolescents. Discussing 
problems with a teacher or parent (OR=1.9242), texting or emailing while driving 
(OR=1.2328), while having self-reflecting views of being overweight (OR=1.7738) were 
all significant behaviors found among suicidal adolescents in 2011. Depression was 
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identified as the highest odds of occurrence among suicidal adolescents (OR=11.0874) 
once again. Statistically significant protective factors identified in 2011 were limited to 
playing on a sports team (OR=0.8135), having four or more sexual partners 
(OR=0.7279), and getting 8 or more hours of sleep (OR=0.5720). 
6.13 Conclusion: 
Overall, there were behaviors that were identified to be consistent from year to 
year. Depression was identified in every year since its first measurement in 1999 to be the 
experience with the highest odds of occurrence. 
Figure 6.13.1: Odds Ratio of Suicidal Adolescents Identifying Having Depression 
Substance abuse was also consistently found to be significant in the suicidal 
adolescent population, with use of inhalants being the only behavior significant each year 
of study. 
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Figure 6.13.2: Odds Ratio of Suicidal Adolescents Using Inhalants 
 Tobacco use was consistently found yet displayed some variation between the 
years. 
Figure 6.13.3: Odds Ratio of Suicidal Adolescents Using Tobacco 
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Alcohol displayed a consistent odds year to year with not much variation being 
displayed. 
Figure 6.13.4: Odds Ratio of Suicidal Adolescents Using Alcohol 
Violent experiences such as being threatened or bullied, fighting in or outside of 
school, and damage to personal property while at school were all significantly identified 
to be experiences of the suicidal adolescent.  
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Figure 6.13.5: Odds Ratio of Suicidal Adolescents Experiencing Violence at School 
Figure 6.13.6: Odds Ratio of Suicidal Adolescents Experiencing Violence  
Interpersonal violence sourcing from being abused by a boyfriend or girlfriend 
and forced sexual intercourse were events consistently present among these adolescents.  
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Figure 6.13.7: Odds Ratio of Suicidal Adolescents Experiencing Abuse from BF/GF 
 
Suicidal adolescents were more likely to be female than male, with the exception 
of those students from 2009.  
Figure 6.13.8: Odds Ratio of Suicidal Adolescents being Female 
 
 134 
 
 
Figure 6.13.9: Odds Ratio of Suicidal Adolescents Experiencing Forced Intercourse 
 
Sexual experience was at certain years established to be significant, while 
contrarily having four or more sexual partners was found to consistently be a protective 
factor.  
 
Figure 6.13.10: Odds Ratios of Suicidal Adolescents and Four or More Sexual Partners 
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Additionally, participation on sports teams was regularly shown to be protective as was 
eight or more hours of sleep per night.  
 
Figure 6.13.11: Odds Ratios of Suicidal Adolescents and Playing Sports 
 
Self-assessment issues concerning thoughts of being overweight and actions taken 
to try to lose weight were found to be common among suicidal adolescents. There was 
only one year where suicidal adolescents did not identify trying to lose weight as an issue 
for them and three years where identifying as overweight was not significant.   
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Figure 6.13.12: Odds Ratios of Suicidal Adolescents and Trying to Lose Weight 
 
Issues surrounding texting while driving, computer usage, and riding bicycles and 
motorcycles were significant behaviors, however not in a consistent manner. 
 
 
Figure 6.13.13: Odds Ratios of Suicidal Adolescents and Identifying as Overweight 
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If the time component is ignored and just significant events and behaviors are 
collected then a suicidal adolescent would have the features identified in Figure 6.13.1. 
Figure 6.13.1: Summary of Behaviors and Events of the Suicidal Adolescents, 1991-2011 
In conclusion the evidence produced in this chapter and in this study clearly 
identifies health behaviors that are consistently present among suicidal adolescents. This 
verifies the primary aim of this study, that health behavior can be used as a surrogate for 
purposes of screening for suicidal behavior among adolescents within the Unites States.   
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CHAPTER 7 
 SUMMARY, RECOMMENDATIONS, AND CONCLUDING REMARKS  
7.1 Summary of Results 
  The purpose of this study was to identify the possibility and process involved for 
the use of health behaviors as surrogates for purposes of screening for suicidal behaviors. 
This was demonstrated to be statistically possible and effective through the use of latent 
class analysis. Additionally, it is identified that using the latent class analysis approach of 
at least one positive response out of the four suicidal questions to define the suicidal 
latent variable, has a high sensitivity and specificity. This is in contrast to the use of the 
four manifest questions independent from each other, as the sensitivity and specificity 
were shown to be unreliable in this setting.  
Results from the latent class analysis of suicidal manifest variables and health 
behavior covariates indicate that there are certain health behaviors and life events that are 
common among adolescents identified as suicidal. While there was not a constant 
presence of all factors found year to year there were behaviors and events identified 
consistently in a majority of years. Traumatic events such as abuse from a significant 
other, violence in and outside of school, and substance abuse of drugs, alcohol and 
tobacco were all consistently identified as characteristics and experiences of a suicidal 
adolescent(s) on a year to year basis. Commonly found significant factors included being 
bullied or threatened, abused by a boyfriend or girlfriend, being female, having health 
issues, self-reflective issues relating to weight, substance abuse, and depression. 
Consistent protective factors include participation on one or more sports teams and 
having four or more sexual partners in their lifetime.   
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Depression was identified to be the experience with the single highest odds of 
occurrence among suicidal adolescents, consistently, since first being measured in 1999. 
The magnitude of this issue needs to be recognized as a public health implication that 
suicidal adolescents are singling out depression as the biggest issue they face. The 
complexity of this issue is that other health behaviors and events may trigger or mask a 
depressive state thus complicating the causal sequence of events.  
7.2 Interpretation and Significance of Results 
The use of four survey questions as a screening tool for suicidal behavior is a 
major improvement over the alternative lengthy screening tools commonly used in a 
clinical setting. Independent review and analysis of these longer clinical screening tools 
were found to be reducible in a clinical setting by Horowitz, et al. (2012). They 
concluded that the same four questions identified in this study were valid as a screening 
tool. The use of latent class analysis as a statistical tool for screening, in the context of a 
diagnostic test which lacks a gold standard, was shown to be both reliable and valid in the 
screening for suicidal behavior among adolescents. Furthermore, the original goals of this 
study were achieved, resulting in both statistical and Public Health-related applications 
and conclusions.  
The use of health behaviors in the screening of adolescents is important due to the 
transient nature of suicidal behavior as identified in theories such as Shneidman’s 
Psychache, Baumeister’s Escape Theory, and Joiner’s Interpersonal Theory. 
Additionally, it may be evidence of confirmation of part of Joiner’s Theory concerning 
thwarted belongingness that a major component of the significant results where related to 
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the experience of external violence. The results of developing health behavioral profiles 
of suicidal adolescents have indicated that there is a sociological interaction that is 
inherent to both risk for and protection against suicidal tendencies. This follows theories 
postulated by Durkheim (1897/1966), specifically the ideas of social integration and 
regulation (Stack and Bowman, 2012). Expounding on Durkheim’s sociological 
interpretations, it is evident that depression may be a consequence of low social 
integration and regulation; therefore, the existence of social interaction may serve as a 
dominate force in the prevention of suicide. This is supported by findings in this study 
with the consistent presence of protective factors such as participation on sports teams 
and having more than four sexual partners in an adolescent’s lifetime. The protective 
effect of the number of sexual partners may point to the existence of a larger social 
network, providing the adolescent with greater access to opportunities for sexual 
encounters. Similar explanations of social networks and the feelings of belonging to 
something larger than the individual may explain the consistent significance of 
participation in sports as a protective factor. These factors were the only two identified 
throughout the years of data to be statistically protective. 
The significance of this study is founded in the identification of behaviors and 
events statistically shown to be experienced by an adolescent who has self-identified 
suicidal tendencies.  The foundational public health implication is that the net available 
for screening suicidal behaviors has been expanded to include the capability of 
identifying a potentially suicidal adolescent in the absence of explicit suicidal behavior 
from that adolescent.  
 
 141 
 
7.3 Implications of Study 
The first and primary implication of this study is that suicidal behavior among 
adolescents is a public health issue. While rates may be lower in African-Americans and 
Hispanics, this is not a problem specific to Caucasians. While females may be more 
likely than males, this is not a problem specific to females. These rates represent 
hundreds, if not thousands of adolescents, and prevention measures need to reach across 
social and cultural boundaries.  
Identification of certain protective factors may point to a social network 
interaction, as persons with more sexual partners may have a larger network to pull 
potential partners from. Playing on sports teams also represents the belonging of the 
individual to something larger than the self. Through this investigation and from the 
results statistically identified, it may be inferred that there may be processes such as 
public health programs, social modifications, and community changes which may affect 
these suicidal behaviors in a variety of ways. The use of Bronfenbrenner’s Bio-
Ecological Systems Framework (BESF) (Fig. 7.3.1) is a popular Public Health-related 
model. This framework defines an environment as being a complex web of influences on 
the adolescent and is useful for examining the sociological context of the suicidal 
adolescents’ behaviors (1979). The configuration of the framework presented here 
represents a hypothesized model which incorporates several levels of interaction from 
which the suicidal adolescent may increase their protection from, or risk of, suicidal 
behavior. 
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Figure 7.3.1: BESF for Sociological Interactions with the Suicidal Adolescent 
 The microsystem involves the adolescent and immediate relationships including 
interactions around the individual. Factors at this level may include: depression, forced 
sexual experience, abuse from significant other, opinion of being overweight, attempts to 
lose weight, substance abuse, comparison of self to others, being pregnancy or 
impregnating someone. Immediate environment includes parents and other adults in the 
household, community (not necessarily direct neighborhood), school and friends. Factors 
at this level may include: violent experiences while at school, substance abuse while at 
school, or social isolation. Protective factors at this level may include: participation on 
sports teams, and a greater number of sexual partners which may represent an underlying 
construct of social integration and belonging.  
Inter-relationships are defined by the mesosystem, whereby relationships between 
contextual levels exist within the microsystem. An example of this would be the way 
families relate to the adolescent’s school or church. There were no questions available, 
however, that related to this level or the following levels of social structures or 
interactions. The larger social system is defined as the exosystem, or community-based 
systems and activities. These may be derivatively relating an adolescent to the parent or 
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nuclear social structure such as the parents’ friends or workplace. The macrosystem 
consists of the cultural values, customs, laws, and political system(s) which the members 
of the nuclear family live by. These factors are presented to define the possible 
interactions and influences, both positive and negative, on the suicidal adolescent.  
When discussing suicidal adolescents, the results from this study, both risk or 
protective factors, align to the different levels of the hierarchical model of interactions 
influencing the adolescent. The implication being that there is a large sociological 
component that may not be clearly recognized, and yet potentially instrumental in 
identifying components of prevention of suicidal behavior among adolescents. 
7.4: Study Limitations and Suggestions for Future Research 
Study limitations are centered on issues concerning the possible violation of local 
independence of the manifest variables. Although it was clearly identified in Chapter 5 
that there was association between the suicide manifest variables, efforts were made and 
were identified to be successful, at offsetting this limitation. The demonstration of high 
sensitivity and specificity for the latent variable is presented as evidence that the violation 
of local independence did not affect the reliability of the methodology or validity of 
results.  
Issues with the validity of adolescent self-response surveys are commonly raised 
when dealing with this data; however, the Center for Disease Control (CDC) and the 
Youth Risk Behavior Surveillance System (YRBSS) take particular effort to ensure the 
validity of the data. Research on the internal and external validity has been conducted 
numerous years over the life of the survey. A large number of peer-reviewed publications 
support the use of this data (http://www.cdc.gov/healthyyouth/yrbs/articles.htm).   
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There are also data content limitations. While the YRBS has a wide assortment of 
health-related behaviors, it does lack the breadth of topics that is necessary to fully 
understand the wide range of interactions influencing a suicidal adolescent, as discussed 
in the previous section on the BESF model. Also, a fifth suicide question is potentially 
needed that considers the point in time of the suicide attempt, as an additional limitation 
is the selection of health behaviors that were only found in the “12 month” or “ever” time 
measurement.  
Future research needs to include Latent Trend Analysis of the prevalence over 
time. This would produce an analysis yielding probable influences on the trends over 
time. Application of the techniques presented in this study would be useful in the 
measurement of data at a local level such as sub-county or district. This would allow for 
behaviors to be targeted to geographical areas, thus allowing direct evidence-based 
policies to be enacted. These policies would contribute to the prevention of suicidal 
behavior and ease burden of disease resulting from adolescents who engage in high risk 
behaviors. 
Further investigation of the relationship between some of the sub-genres of 
behaviors and suicidal behavior would be insightful. Studying the interactive 
relationships between suicidal behavior and factors such as bullying and violence, or 
interactions between abuse from boyfriend/girlfriend, forced intercourse and drug use are 
just a few examples. The interaction between the protective factors found, playing on 
sports teams and greater than four sexual partners need to be investigated further so that 
contexts of gender and social constructs can be addressed. 
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7.5 Conclusion 
Camus (1955) said that to contemplate whether to live or die is truly the most 
fundamental of human inquiries. For too many adolescents this is a daily contemplation 
and as identified in this study they shield themselves from this contemplation through 
substance abuse, tobacco and alcohol use, and sexual experiences. They are led to this 
point through experiences with violence, being threatened, abuse, and traumatic events. 
The only protective factors identified from this study were related to social belonging and 
this offered only moderate protection. It is a central tenant of Public Health to protect the 
public from threats of illness, disease, or death. The prevention of suicide and self-
inflicted violence must be a top priority. 
Overall, the findings of this study are insightful and positive at identifying 
patterns of behavior among suicidal adolescents. These behaviors imply that there are 
adolescents who participate in risky behaviors that have been identified by this study and 
others to be surrogates for suicidal behavior. The importance of these methodologies for 
the screening of suicidal behaviors among adolescents cannot be stressed enough.  
Implications from this study demand that active Public Health screening for health 
and suicidal behaviors are required. This includes creation and implementation of suicide 
prevention and screening programs from elementary schools through the university level 
rooted in Public Health and Psychological prevention programs. Any financial or political 
costs that may be incurred would be worthwhile, even if it meant a small decrease in the 
occurrence of suicidal events among adolescents in the United States and throughout our 
global community.   
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APPENDIX I: INSTRUMENTATION AND SAMPLING PLAN OF THE YRBS 
I.1: Sampling Plan of YRBS 
From the CDC’s “Guide to Conducting Your Own Youth Risk Behavior Survey”, 
the description of the sampling process for the YRBSS is described as follows: 
“The national YRBS uses a three-stage, cluster sample design to obtain a 
nationally representative sample of students in grades 9–12 in the United States. The 
target population comprises all public and private high school students in the 50 states 
and the District of Columbia. U.S. territories are excluded from the sampling frame. 
Sample sizes from the national YRBS are designed to produce estimates that are accurate 
within ±5% at 95% confidence. Overall estimates as well as estimates for sex, grade, 
race/ethnicity, grade by sex, and race/ethnicity by sex subgroups meet this standard. 
Estimates for grade by race/ethnicity subgroups are accurate within ±5% at 90% 
confidence. The first-stage sampling frame for each national survey includes primary 
sampling units (PSUs) consisting of large-sized counties or groups of smaller, adjacent 
counties. Since the 1999 sample, PSUs large enough to be selected with certainty are 
divided into sub-PSU units. Schools are then sorted by size and assigned in rotation to the 
newly created sub-PSU units. PSUs are selected from 16 strata categorized according to 
the metropolitan statistical area (MSA) status and the percentages of black and Hispanic 
students in PSUs. PSUs are classified as urban if they are in one of the 54 largest MSAs 
in the United States; otherwise, they are considered rural. PSUs are selected with 
probability proportional to school enrollment size for PSUs.  
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In the second stage of sampling, schools are selected from PSUs. A list of public 
and private schools in PSUs is formed by merging data from the Quality Education 
Database  and the Common Core of Data from the National Center for Education 
Statistics. These databases also include enrollment figures. Schools with all four high 
school grades (9–12) are considered whole schools. Schools with any other set of grades 
are considered fragment schools and are combined with other schools (whole or 
fragment) to form a cluster school that includes all four grades. The cluster school is 
treated as a single school during school selection. Schools are divided into two groups on 
the basis of enrollment. Schools that have an estimated enrollment of >25 students for 
each grade are considered large, and schools that have an estimated enrollment of <25 
students for any grade are considered small. Approximately one fourth of PSUs are 
selected for small school sampling. For each of these PSUs, one small school is drawn 
with probability proportional to size, considering only small schools within that PSU. 
Three large schools are then selected from all sampled PSUs with probability 
proportional to school enrollment size. 
To enable a separate analysis of data for black and Hispanic students, three 
strategies are used to achieve oversampling of these students: 1) larger sampling rates are 
used to select PSUs that are in high-black and high-Hispanic strata; 2) a modified 
measure of size is used that increases the probability of selecting schools that have a 
disproportionately high minority enrollment; and 3) two classes per grade, rather than 
one, are selected in high-minority schools. The final stage of sampling consists of 
randomly selecting, in each chosen school and in each of grades 9–12, one or two entire 
classes. Examples of classes include homerooms or classes of a required discipline (e.g., 
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English and social studies). All students in sampled classes are eligible to participate. A 
weight based on student sex, race/ethnicity, and school grade is applied to each record to 
adjust for student nonresponse and oversampling of black and Hispanic students. 
To avoid inflated sampling variances, weights exceeding a criterion value are 
trimmed and distributed among untrimmed weights, by using an iterative process. The 
final, overall weights are scaled so that the weighted count of students equals the total 
sample size and so that the weighted proportions of students in each grade match national 
population projections for each survey year. Therefore, weighted estimates are 
representative of all 9th–12th grade students who are attending public and private 
schools in the United States (author emphasis). Sampled schools, classes, and students 
who refuse to participate in the survey are not replaced. Sampling without replacement 
maintains the integrity of the sample design and helps avoid the introduction of 
unmeasurable bias into the sample.” (www.cdc.gov/yrbss , 2011) 
I.2: Instrumentation 
The YRBSS consists of national, state, and local school-based surveys of 
representative samples of students in grades 9 through 12, a national house-hold-based 
survey of 12-through 21-year-olds, a national survey of college students, a national 
survey of alternative school students, and other surveys of special populations of young 
people. These surveys all use a similar instrument, the Youth Risk Behavior Survey 
(YRBS) questionnaire, which was developed with extensive research and testing (Gilmer, 
1996). We will be using just the high school data for grades 9 through 12.  
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The YRBSS has multiple purposes. The system was designed to determine the 
prevalence of health-risk behaviors among high school students and assess the change in 
those behaviors. “The decision to focus YRBSS almost exclusively on health-risk 
behaviors, rather than the determinants of these behaviors (e.g., knowledge, attitudes, 
beliefs, or protective factors), was made as the surveillance system was being developed. 
This decision was based on direct, well documented connections between specific health-
risk behaviors and specific health outcomes that are independent of subgroup 
membership or what we will term psychological surrogates”(CDC, 2011).  Multiple 
behaviors that are measured (e.g., alcohol and other drug use and sexual behaviors) also 
are associated with educational and social outcomes, including absenteeism, poor school 
achievement, and dropping out of school (French, 1998). Another purpose of YRBSS is 
to provide comparable national, state, and local data as well as comparable data among 
subpopulations of youth e.g., racial/ethnic groups, and gender. YRBSS also was designed 
to monitor progress toward achieving national health objectives for 2000 (Public Health 
Service, 1990) and 2010 (Public Health Service, 2000) and 2020 (Public Health Service, 
2010). 
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APPENDIX II: PROC SURVEYLOGISTIC AND PROC LCA SYNTAX EXAMPLE: 
proc surveylogistic data=yrbs1991; 
strata stratum; 
weight weight; 
cluster psu; 
class Q2(ref=last) Q4(ref=last); 
model Q19 (ref=last)= Q2 Q4/  clodds link=glogit rsquare ; 
output out=part1 pred=prob xbeta=logit; 
run; 
PROC LCA data=yrbs05a OUTPARAM=param1 OUTPOST=post1 OUTEST=est1 
OUTSTDERR=stderr1; 
NCLASS 2; 
ID ID; 
ITEMS QN23 QN24 QN25 QN26 QN27; 
CATEGORIES 2 2 2 2 2; 
WEIGHT weight; 
CLUSTERS stratum; 
clusters psu; 
NSTARTS 50; 
RHO PRIOR=1; 
SEED 1000; 
RUN; 
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APPENDIX III: FULL SUICIDAL BEHAVIORAL PROFILES: SIGNIFICANT AND 
NON-SIGNIFICANT FACTORS 
Table III.1: YRBS 1991-Suicidal Behavioral Risk Profile 
Variable Description OR 95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
for Suicidal 
Behavior(s) 
Time 
Period 
Q2 Sex: 1=female, 
2=male 
2.5593 (2.0881, 
3.1369) 
Yes Risk 12 
months 
QN4 Hispanic (y,n) 0.8214 (0.6847, 
0.9854) 
Yes Protective 12 
months 
QN8 Wear a helmet on a 
Motorcycle rarely or 
never (y,n)  
1.0442 (0.7703, 
1.4155) 
No Risk 12 
months 
QN10 Wear bicycle helmet 
rarely or never (y,n) 
0.8555 (0.6507, 
1.1246) 
No Protective 12 
months 
QN16 Physical fight 1 or 
more times (y,n) 
1.7597 (1.5286, 
2.0257) 
Yes Risk 12 
months 
QN18 Injury from fight 
and treated 1 or 
more times (y,n) 
1.3788 (0.8717, 
2.1809) 
No Risk 12 
months 
QN30 Try to quit smoking 
(y,n) 
2.7230 (2.3503, 
3.1548) 
Yes Risk 6  
months 
QN74 Played on one or 
more sports teams 
(y,n) 
0.8847 (0.6746, 
1.1603) 
No Protective 12 
months 
QN5 Compared to Other 
Students I am at or 
below the middle of 
the class (y,n) 
1.5218 (1.3346, 
1.7352) 
Yes Risk Ever 
QN17 Boyfriend/Girlfriend 
abuse (y,n) 
2.4383 (1.7856, 
3.3295) 
Yes Risk Ever 
QN23 Ever Tried Smoking 
(y,n) 
1.5036 (1.1053, 
2.0455) 
Yes Risk Ever 
QN33 Had at least one 
drink in lifetime 
(y,n) 
1.2267 (0.9320, 
1.6146) 
No Risk Ever 
QN32 First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.2467 (0.9533, 
1.6304) 
No Risk Ever 
QN37 Smoked Marijuana 
one or more times 
(y,n) 
1.1754 (1.0178, 
1.3574) 
Yes Risk Ever 
QN40 Used Cocaine one 
or more times (y,n) 
1.1415 (0.8687, 
1.5001) 
No Risk Ever 
QN43 Used Sniffed Glue 
or Heroin, or Meth, 
or Ectasy, or 
Hallucinogenic, or 
prescription meds, 
one or more times 
1.7917  (1.4372, 
2.2337) 
Yes Risk Ever 
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(y,n) 
QN44 Used Steroids one 
or more times (y,n) 
1.7643 (0.8973, 
3.4690) 
No Risk Ever 
QN45 Used Injection 
Drugs one or more 
times (y,n) 
1.4964 (0.8217, 
2.7249) 
No Risk Ever 
QN48 Ever had sexual 
intercourse (y,n) 
1.1087 (0.8871, 
1.3858) 
No Risk Ever 
QN49 Had sexual 
intercourse before 
age 13 (y,n) 
1.2755 (0.9707, 
1.6760) 
No Risk Ever 
QN50 Four or more sexual 
partners in lifetime 
(y,n) 
0.8817 (0.7174, 
1.0837) 
No Protective Ever 
QN55 Been pregnant or 
gotten someone 
pregnant 1 or more 
times (y,n) 
1.3317 (0.9648, 
1.8382) 
No Risk Ever 
QN56 Ever had a sexually 
transmitted disease 
(y,n) 
1.2705 (0.8849, 
1.8241) 
No Risk Ever 
QN57 Slightly to Very 
Overweight (y,n) 
1.2016 (1.0128, 
1.4257) 
Yes Risk Ever 
QN58 Trying to lose 
weight (y,n) 
1.5911 (1.3742, 
1.8422) 
Yes Risk Ever 
 
Table III.2: YRBS 1993-Suicidal Behavioral Risk Profile 
Variable Description OR 95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
for Suicidal 
Behavior(s) 
Time 
Period 
Q2 Sex: 1=female, 
2=male 
2.5315 (2.1920, 
2.9235) 
Yes Risk 12 
months 
QN4 Hispanic (y,n) 1.2233 (1.0257, 
1.4588) 
Yes Risk 12 
months 
QN8 Wear a helmet on a 
Motorcycle rarely or 
never (y,n) 
1.3415 (1.1305, 
1.5918) 
Yes Risk 12 
months 
QN10 Wear bicycle helmet 
rarely or never (y,n) 
0.6996 (0.5348, 
0.9151) 
Yes Protective 12 
months 
QN17 Been hurt or injured 
by someone with a 
weapon 1 or more 
times (y,n) 
2.1984 (1.7707, 
2.7293) 
Yes Risk 12 
months 
QN18 Had possessions 
stolen or damaged 
while on school 
property, 1 or more 
times (y,n) 
1.2422 (1.0970, 
1.4065) 
Yes Risk 12 
months 
QN19 Physical fight 1 or 
more times (y,n) 
2.0049 (1.7116, 
2.3486) 
Yes Risk 12 
months 
QN21 Injury from fight 
and treated 1 or 
1.6728 (1.2326, 
2.2700) 
Yes Risk 12 
months 
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more times (y,n) 
QN35 Try to quit smoking 
(y,n) 
2.8283 (2.4687, 
3.2403) 
Yes Risk 6  
months 
QN83 Played on one or 
more sports teams 
(y,n) 
0.7782 (0.6830, 
0.8867) 
Yes Protective 12 
months 
QN5 Compared to Other 
Students I am at or 
below the middle 
(y,n) 
1.4116 (1.2546, 
1.5882) 
Yes Risk Ever 
QN20 Boyfriend/Girlfriend 
abuse (y,n) 
1.3506 (0.7659, 
2.3816) 
No Risk Ever 
QN28 Ever Tried Smoking 
(y,n) 
1.2479 (1.1156, 
1.3958) 
Yes Risk Ever 
QN38 First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.3981 (1.1327, 
1.7257) 
Yes Risk Ever 
QN39 Had at least one 
drink in lifetime 
(y,n) 
1.6169 (1.1825, 
2.2109) 
Yes Risk Ever 
QN44 Smoked Marijuana 
one or more times 
(y,n) 
1.1806 (1.0071, 
1.3840) 
Yes Risk Ever 
QN48 Used Cocaine one 
or more times (y,n) 
1.1981 (0.7907, 
1.8153) 
No Risk Ever 
QN51 Used Sniffed Glue 
or Heroin, or Meth, 
or Ecstasy, or 
Hallucinogenic, or 
prescription meds, 
one or more times 
(y,n) 
2.2014 (1.7847, 
2.7153) 
Yes Risk Ever 
QN52 Used Steroids one 
or more times (y,n) 
1.3600 (0.9375, 
1.9729) 
No Risk Ever 
QN53 Used Injection 
Drugs one or more 
times (y,n) 
1.7499 (1.0667, 
2.8707) 
Yes Risk Ever 
QN57 Ever had sexual 
intercourse (y,n) 
1.2926 (1.1056, 
1.5111) 
Yes Risk Ever 
QN58 Had sexual 
intercourse ≤ 13 yrs 
old (y,n) 
1.2201 (1.0504, 
1.4173) 
Yes Risk Ever 
QN59 Four or more sexual 
partners in lifetime 
(y,n) 
0.8447 (0.6751, 
1.0569) 
No Protective Ever 
QN64 Been pregnant or 
gotten someone 
pregnant 1 or more 
times (y,n) 
1.5352 (1.1783, 
2.0001) 
Yes Risk Ever 
QN65 Ever had a sexually 
transmitted disease 
(y,n) 
1.4786 (1.1359, 
1.9247) 
Yes Risk Ever 
QN66 Slightly to Very 
Overweight (y,n) 
1.4199 (1.2355, 
1.6318) 
Yes Risk Ever 
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QN67 Trying to lose 
weight (y,n) 
1.4971 (1.2482, 
1.7956) 
Yes Risk Ever 
 
Table III.3: YRBS 1995-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
3.1684 
(2.6758, 
3.7517) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 0.9364 
(0.6769, 
1.2955) 
No  
12 
months 
QN5 
Wear seatbelt when 
riding in a car (y,n) 
1.0911 
(0.8712, 
1.3665) 
No Risk Ever 
QN6 
Ride motorcycle at 
least once (y,n) 
1.2638 
(1.0765, 
1.4836) 
Yes Risk 
12 
months 
QN7 
Wear a helmet on a 
Motorcycle rarely or 
never (y,n) 
0.9972 
(0.7169, 
1.3870) 
No Protective 
12 
months 
QN8 
Ride bicycle at least 
once (y,n) 
1.2593 
(1.0052, 
1.5776) 
Yes Risk 
12 
months 
QN9 
Wear bicycle helmet 
rarely or never (y,n) 
0.7982 
(0.5967, 
1.0678) 
No Protective 
12 
months 
QN17 
Stolen or damaged 
personal property 
(y,n) 
1.5268 
(1.2419, 
1.8769) 
Yes Risk 
12 
months 
QN18 
Physical fight one or 
more times (y,n) 
1.5100 
(1.2362, 
1.8444) 
Yes Risk 
12 
months 
QN19 
Injury from fight 
and treated 1 or 
more times (y,n) 
1.9469 
(1.5712, 
2.4124) 
Yes Risk 
12 
months 
QN20 
Physical fight 1 or 
more times on 
school property 
(y,n) 
1.2373 
(1.0221, 
1.4979) 
Yes Risk 
12 
months 
QN21 
Boyfriend/Girlfriend 
abuse (y,n) 
1.1971 
(0.8767, 
1.6347) 
No Risk Ever 
QN26 
Ever tried cigarettes 
(y,n) 
1.2093 
(0.8388, 
1.7436) 
No Risk Ever 
QN33 Quit smoking (y,n) 1.2982 
(1.0199, 
1.6523) 
Yes Risk Ever 
QN36 
Thirteen or younger 
for first alcohol use 
(y,n) 
1.1573 
(0.9169, 
1.4607) 
No Risk Ever 
QN37 
Have you ever 
consumed alcohol 
(y,n) 
1.4876 
(1.0359, 
2.1363) 
Yes Risk Ever 
QN41 
Thirteen or younger 
for first marijuana 
use (y,n) 
1.0310 
(0.7596, 
1.3994) 
No Risk Ever 
QN42 
Have you ever used 
marijuana (y,n) 
1.1109 
(0.9674, 
1.2756) 
No Risk Ever 
QN46 Used Cocaine one 1.1276 (0.8361, No Risk Ever 
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or more times (y,n) 1.5207) 
QN48 
Used Crack/ 
Freebase one or 
more times (y,n) 
2.1264 
(1.2140, 
3.7246) 
Yes Risk Ever 
QN49 
Used Inhalents/ glue 
one or more times 
(y,n) 
2.5964 
(1.8504, 
3.6432) 
Yes Risk Ever 
QN50 
Used Steroids one 
or more times (y,n) 
1.4033 
(1.0015, 
1.9665) 
Yes Risk Ever 
QN52 
Used Injection 
Drugs one or more 
times (y,n) 
2.6283 
(1.1661, 
5.9239) 
Yes Risk Ever 
QN53 
Interacted with 
drugs on school 
property (y,n) 
2.5059 
(2.2687, 
2.7678) 
Yes Risk 
12 
months 
QN54 
Taught about 
HIV/AIDS at school 
(y,n) 
1.0402 
(0.7567, 
1.4298) 
No Risk Ever 
QN55 
Talked about 
HIV/AIDS with 
family (y,n) 
0.7019 
(0.6353, 
0.7755) 
No Protective Ever 
QN56 
Ever had sexual 
intercourse (y,n) 
1.6819 
(1.1389, 
2.4836) 
Yes Risk Ever 
QN57 
Had sexual 
intercourse before 
age 13 (y,n) 
0.8172 
(0.6450, 
1.0354) 
No Protective Ever 
QN58 
Four or more sexual 
partners in lifetime 
(y,n) 
0.7395 
(0.5276, 
1.0365) 
No Protective Ever 
QN63 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.3794 
(1.1328, 
1.6797) 
Yes Risk Ever 
QN64 
Slightly to Very 
Overweight (y,n) 
0.9895 
(0.8791, 
1.1136) 
No Protective Ever 
QN65 
Trying to lose 
weight (y,n) 
2.0109 
(1.4109, 
2.8660) 
Yes Risk Ever 
QN83 
Played on one or 
more sports teams 
(y,n) 
0.8514 
(0.7321, 
0.9901) 
No Protective 
12 
months 
 
Table III.4: YRBS 1997-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
3.7499 
(3.0650, 
4.5879) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 1.1041 
(0.9173, 
1.3290) 
No Risk 
12 
months 
QN5 
Wear seatbelt 
when riding in a 
car (y,n) 
0.7909 
(0.6303, 
0.9062) 
Yes Protective Ever 
QN6 Ride motorcycle at 0.9137 (0.6973, No Protective 12 
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least once (y,n) 1.1972) months 
QN7 
Wear a helmet on 
a Motorcycle 
rarely or never 
(y,n) 
1.2689 
(0.8153, 
1.9748) 
No Risk 
12 
months 
QN8 
Ride bicycle at 
least once (y,n) 
1.0794 
(0.9588, 
1.2151) 
No Risk 
12 
months 
QN9 
Wear bicycle 
helmet rarely or 
never (y,n) 
1.0669 
(0.8863, 
1.2843) 
No Risk 
12 
months 
QN16 
Threatened or 
Injured one or 
more times (y,n) 
2.7957 
(1.9486, 
4.0110) 
Yes Risk 
12 
months 
QN17 
Stolen or damaged 
personal property 
(y,n) 
1.5510 
(1.3041, 
1.8448) 
Yes Risk 
12 
months 
QN18 
Physical fight 1 or 
more times (y,n) 
1.8713 
(1.2530, 
2.7946) 
Yes Risk 
12 
months 
QN19 
Injury from fight 
and treated 1 or 
more times (y,n) 
1.7220 
(0.8069, 
3.6746) 
No Risk 
12 
months 
QN20 
Physical fight on 
school property 1 
or more times 
(y,n) 
1.2904 
(1.1008, 
1.5126) 
Yes Risk 
12 
months 
QN26 
Ever tried 
cigarettes (y,n) 
1.3492 
(0.9538, 
1.9085) 
No Risk 
12 
months 
QN33 
Quit smoking 
(y,n) 
1.6194 
(1.4327, 
1.8304) 
Yes Risk Ever 
QN36 
Thirteen or 
younger for first 
alcohol use (y,n) 
1.6390 
(1.3494, 
1.9908) 
Yes Risk Ever 
QN37 
Have you ever 
consumed alcohol 
(y,n) 
0.9115 
(0.6083, 
1.3658) 
No Protective Ever 
QN41 
Thirteen or 
younger for first 
marijuana use 
(y,n) 
1.1262 
(0.9180, 
1.3817) 
No Risk Ever 
QN42 
Have you ever 
used marijuana 
(y,n) 
0.7977 
(0.5586, 
1.1391) 
No Protective Ever 
QN45 
Thirteen or 
younger for first 
cocaine use (y,n) 
3.1554 
(1.8107, 
5.4988) 
Yes Risk Ever 
QN46 
Ever used any 
form of cocaine 
one or more times 
(y,n) 
1.0007 
(0.5700, 
1.7568) 
No Risk Ever 
QN48 
Used Crack/ 
Freebase one or 
more times (y,n) 
0.9520 
(0.4639, 
1.9535) 
No Protective Ever 
QN49 
Used Inhalants/ 
glue one or more 
2.6571 
(2.0460, 
3.4506) 
Yes Risk Ever 
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times (y,n) 
QN50 
Used Steroids one 
or more times 
(y,n) 
1.2407 
(0.8736, 
1.7622) 
No Risk Ever 
QN51 
Ever used 
hallucinogenic 
drugs (y,n) 
1.4421 
(1.2053, 
1.7256) 
Yes Risk Ever 
QN52 
Used Injection 
Drugs one or more 
times (y,n) 
1.6381 
(0.7491, 
3.5818) 
No Risk Ever 
QN53 
Interacted with 
drugs on school 
property (y,n) 
2.2928 
(1.8207, 
2.8874) 
Yes Risk 
12 
Months 
QN54 
Taught about 
HIV/AIDS at 
school (y,n) 
0.6671 
(0.4495, 
0.9901) 
Yes Protective Ever 
QN55 
Talked about 
HIV/AIDS with 
family (y,n) 
0.8743 
(0.7086, 
1.0789) 
No Protective Ever 
QN56 
Ever had sexual 
intercourse (y,n) 
1.3900 
(1.0178, 
1.8983) 
Yes Risk Ever 
QN57 
Had sexual 
intercourse before 
age 13 (y,n) 
0.8996 
(0.7197, 
1.1245) 
No Protective Ever 
QN58 
Four or more 
sexual partners in 
lifetime (y,n) 
1.1084 
(0.8731, 
1.4071) 
No Risk Ever 
QN63 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.7729 
(1.2595, 
2.4955) 
Yes Risk Ever 
QN64 
Slightly to Very 
Overweight (y,n) 
1.2683 
(1.0832, 
1.4851) 
Yes Risk Ever 
QN65 
Trying to lose 
weight (y,n) 
2.0049 
(1.6954, 
2.3710) 
Yes Risk Ever 
QN83 
Played on one or 
more sports teams 
(y,n) 
0.6685 
(0.5120, 
0.8729) 
Yes Protective 
12 
Months 
 
Table III.5: YRBS 1999-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
2.2473 
(1.4765, 
3.4204) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 0.6509 
(0.4884, 
0.8675) 
Yes Protective 
12 
months 
QN7 
Wear a helmet on a 
Motorcycle rarely or 
never (y,n) 
0.9793 
(0.7289, 
1.3157) 
No Protective 
12 
months 
QN8 
Wear bicycle helmet 
rarely or never (y,n) 
0.8942 
(0.5987, 
1.3356) 
No Protective 
12 
months 
QN16 Threatened or 2.5003 (2.0237, Yes Risk 12 
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Injured at school 
property 1 or more 
times (y,n) 
3.0893) months 
QN17 
Physical fight 1 or 
more times (y,n) 
1.7136 
(1.3569, 
2.1642) 
Yes Risk 
12 
months 
QN18 
Injury from fight 
and treated 1 or 
more times (y,n) 
2.0229 
(1.3236, 
3.0918) 
Yes Risk 
12 
months 
QN19 
Physical fight on 
school property 1 or 
more times (y,n) 
1.0814 
(0.9022, 
1.2961) 
No Risk 
12 
months 
QN20 
Boyfriend/Girlfriend 
abuse (y,n) 
1.5268 
(1.1105, 
2.0991) 
Yes Risk 
12 
months 
QN21 
Forced to have 
sexual intercourse 
(y,n) 
3.0803 
(1.6116, 
5.8877) 
Yes Risk Ever 
QN22 
Hopeless or 
Depressed for two 
or more weeks (y,n) 
9.4752 
(8.0888, 
11.099) 
Yes Risk 
12 
months 
QN27 
Ever Tried Smoking 
(y,n) 
1.6270 
(1.2263, 
2.1587) 
Yes Risk Ever 
QN35 Quit smoking (y,n) 1.3677 
(1.0168, 
1.8396) 
Yes Risk 
12 
months 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.6797 
(1.1518, 
2.4496) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.5676 
(1.0955, 
2.2432) 
Yes Risk Ever 
QN44 
Smoked Marijuana 
one or more times 
(y,n) 
0.9423 
(0.7336, 
1.2103) 
No Protective Ever 
QN45 
First Marijuana use 
at ≤13 yrs of age 
(y,n) 
1.0211 
(0.6800, 
1.5333) 
No Risk Ever 
QN48 
Used Cocaine one 
or more times (y,n) 
1.4945 
(0.9838, 
2.2702) 
No Risk Ever 
QN50 
Sniffed Glue or 
inhalants one or 
more times (y,n) 
2.8134 
(2.2109, 
3.5802) 
Yes Risk Ever 
QN52 
Used Heroin one or 
more times (y,n) 
1.5597 
(0.8475, 
2.8704) 
No Risk Ever 
QN54 
Used Steroids one 
or more times (y,n) 
1.1926 
(0.8184, 
1.7379) 
No Risk Ever 
QN55 
Used Injection 
Drugs one or more 
times (y,n) 
1.9434 
(0.8945, 
4.2223) 
No Risk Ever 
QN56 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.9057 
(1.4783, 
2.4565) 
Yes Risk 
12 
months 
QN57 
Ever had sexual 
intercourse (y,n) 
1.1112 
(0.9655, 
1.2789) 
No Risk 
12 
months 
QN58 Had sexual 1.2506 (1.0173, Yes Risk Ever 
 168 
 
intercourse before 
age 13 (y,n) 
1.5375) 
QN59 
Four or more sexual 
partners in lifetime 
(y,n) 
0.6397 
(0.4814, 
0.8500) 
Yes Protective Ever 
QN64 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
0.8810 
(0.5720, 
1.3568) 
No Protective Ever 
QN65 
Slightly to Very 
Overweight (y,n) 
0.9574 
(0.7488, 
1.2240) 
No Protective Ever 
QN66 
Trying to lose 
weight (y,n) 
2.2040 
(1.7653, 
2.7518) 
Yes Risk Ever 
QN85 
Played on one or 
more sports teams 
(y,n) 
0.9042 
(0.7399, 
1.1051) 
No Protective 
12 
months 
QN87 
Taught about 
HIV/AIDS at school 
(y,n) 
0.8522 
(0.6349, 
1.1438) 
No Protective Ever 
 
Table III.6: YRBS 2001-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
2.0455 
(1.7499, 
2.3909) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 0.7729 
(0.5419, 
1.1024) 
No Protective 
12 
months 
QN7 
How would you 
describe your grades 
in school? Mostly 
D’s and F’s 
1.3385 
(1.0423, 
1.7189) 
Yes Risk 
12 
months 
QN8 
Wear a helmet on a 
Motorcycle rarely or 
never (y,n) 
0.9923 
(0.9276, 
1.0615) 
No Protective 
12 
months 
QN9 
Wear bicycle helmet 
rarely or never (y,n) 
1.1078 
(0.9816, 
1.2502) 
No Risk 
12 
months 
QN10 
Wear seatbelt 1 or 
more times in car 
driven by someone 
else (y,n) 
0.9482 
(0.8240, 
1.0910) 
No Protective 
12 
months 
QN17 
Threatened or 
injured with a 
weapon on school 
property (y,n) 
2.3406 
(2.0025, 
2.7358) 
Yes Risk 
12 
months 
QN18 
Physical fight 1 or 
more times (y,n) 
1.9437 
(1.6544, 
2.2835) 
Yes Risk 
12 
months 
QN19 
Injury from fight 
and treated 1 or 
more times (y,n) 
1.1933 
(0.9216, 
1.5452) 
No Risk 
12 
months 
QN20 
Physical fight on 
school property 1 or 
more times (y,n) 
0.9787 
(0.7545, 
1.2695) 
No Protective 
12 
months 
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QN21 
Boyfriend/Girlfriend 
abuse (y,n) 
1.5283 
(1.2444, 
1.8770) 
Yes Risk 
12 
months 
QN22 
Forced to have 
sexual intercourse 
(y,n) 
2.2240 
(1.9171, 
2.5802) 
Yes Risk 
12 
months 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
9.0128 
(8.2051, 
9.9001) 
Yes Risk 
12 
months 
QN28 
Ever Tried Smoking 
(y,n) 
1.0572 
(0.7806, 
1.4317) 
No Risk Ever 
QN29 
First cigarette 
smoke at ≤13 yrs of 
age (y,n) 
0.9799 
(0.7855, 
1.2224) 
No Protective Ever 
QN36 Quit smoking (y,n) 1.4797 
(1.3555, 
1.6153) 
Yes Risk 
12 
months 
QN40 
Had at least one 
drink in lifetime 
(y,n) 
1.7784 
(1.2697, 
2.4910) 
Yes Risk Ever 
QN41 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.3770 
(0.9980, 
1.8999) 
No Risk Ever 
QN45 
Smoked Marijuana 
one or more times 
(y,n) 
1.2708 
(1.1279, 
1.4317) 
Yes Risk Ever 
QN49 
Used Cocaine one 
or more times (y,n) 
1.2281 
(0.9778, 
1.5425) 
No Risk Ever 
QN51 
Sniffed Glue one or 
more times (y,n) 
2.2137 
(1.7110, 
2.8642) 
Yes Risk Ever 
QN53 
Used Heroin one or 
more times (y,n) 
0.6575 
(0.4052, 
1.0669) 
No Protective Ever 
QN54 
Used Meth one or 
more times (y,n) 
1.6360 
(1.2904, 
2.0740) 
Yes Risk Ever 
QN55 
Used Steroids one 
or more times (y,n) 
1.4876 
(1.1264, 
1.9648) 
Yes Risk Ever 
QN56 
Used Injection 
Drugs one or more 
times (y,n) 
1.9634 
(1.1931, 
3.2311) 
Yes Risk Ever 
QN57 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.7233 
(1.5109, 
1.9656) 
Yes Risk Ever 
QN58 
Ever had sexual 
intercourse (y,n) 
1.2424 
(1.1127, 
1.3872) 
Yes Risk Ever 
QN59 
Had sexual 
intercourse before 
age 13 (y,n) 
0.9973 
(0.6663, 
1.4929) 
No Protective Ever 
QN60 
Four or more sexual 
partners in lifetime 
(y,n) 
0.8699 
(0.6957, 
1.0877) 
No Protective Ever 
QN65 
Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.6361 
(1.3579, 
1.9712) 
Yes Risk Ever 
QN66 
Slightly to Very 
Overweight (y,n) 
1.3529 
(1.1963, 
1.5299) 
Yes Risk Ever 
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QN67 
Trying to lose 
weight (y,n) 
1.9421 
(1.5664, 
2.4080) 
Yes Risk Ever 
QN86 
Played on one or 
more sports teams 
(y,n) 
0.8147 
(0.7069, 
0.9389) 
Yes Protective 
12 
months 
QN87 
Taught about 
HIV/AIDS at school 
(y,n) 
0.7303 
(0.5123, 
1.0409) 
No Protective Ever 
QN90 
Used Ectasy one or 
more times (y,n) 
0.9555 
(0.7522, 
1.2137) 
No Protective 
12 
months 
QN91 
Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
1.3352 
(1.0441, 
1.7073) 
Yes Risk Ever 
 
Table III.7: YRBS 2003-Suicidal Behavioral Risk Profile 
Variable Description OR 95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective Time 
Period 
QN2 Sex: 1=female, 
2=male 
3.1798 (2.1204, 
4.7685) 
Yes Risk 12 
months 
QN4 Hispanic (y,n) 1.4467 (0.8659, 
2.4170) 
No Risk 12 
months 
QN7 How would you 
describe your grades 
in school? Mostly 
D’s and F’s 
1.5198 (0.8040, 
2.8731) 
No Risk 12 
months 
QN8 Wear bicycle helmet 
rarely or never (y,n) 
1.3007 (0.5837, 
2.8984) 
No Risk 12 
months 
QN9 Wear seatbelt 1 or 
more times in car 
driven by someone 
else (y,n) 
1.0901 (0.8676, 
1.3696) 
No Risk 12 
months 
QN16 Threatened or 
Injured at school 
property 1 or more 
times (y,n) 
1.8937 (1.1234, 
3.1921) 
Yes Risk 12 
months 
QN17 Stolen or damaged 
personal property 
(y,n) 
1.2249 (0.6640, 
2.2597) 
No Risk 12 
months 
QN18 Physical fight 1 or 
more times (y,n) 
1.3976 (1.0645, 
1.8351) 
Yes Risk 12 
months 
QN19 Injury from fight 
and treated 1 or 
more times (y,n) 
2.0736 (1.0411, 
4.1303) 
Yes Risk 12 
months 
QN20 Physical fight on 
school property 1 or 
more times (y,n) 
1.6451 (0.7633, 
3.5457) 
No Risk 12 
months 
QN21 Boyfriend/Girlfriend 
abuse (y,n) 
1.2907 (0.8157, 
2.0422) 
No Risk 12 
months 
QN22 Forced to have 
sexual intercourse 
3.4954 (2.6495, 
4.6114) 
Yes Risk 12 
months 
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(y,n) 
QN23 Depression for more 
than two weeks in a 
row (y,n) 
8.7754 (4.9583, 
15.531) 
Yes Risk 12 
months 
QN28 Ever Tried Smoking 
(y,n) 
1.0409 (0.9203, 
1.1773) 
No Risk Ever 
QN29 First cigarette 
smoke at ≤13 yrs of 
age (y,n) 
1.0218 (0.7732, 
1.3504) 
No Risk Ever 
QN35 Quit smoking (y,n) 0.9883 (0.6310, 
1.5479) 
No Protective 12 
months 
QN39 Had at least one 
drink in lifetime 
(y,n) 
1.0961 (0.8844, 
1.3583) 
No Risk Ever 
QN40 First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.2434 (1.0586, 
1.4604) 
Yes Risk Ever 
QN44 Smoked Marijuana 
one or more times 
(y,n) 
1.3478 (0.9238, 
1.9664) 
No Risk Ever 
QN45 First marijuana use 
at ≤13 yrs of age 
(y,n) 
1.1588 (0.8531, 
1.5741) 
No Risk Ever 
QN48 Used Cocaine one 
or more times (y,n) 
1.0673 (0.7248, 
1.5718) 
No Risk Ever 
QN50 Sniffed Glue one or 
more times (y,n) 
1.8284 (1.3495, 
2.4771) 
Yes Risk Ever 
QN52 Used Heroin one or 
more times (y,n) 
1.0813 (0.6741, 
1.7345) 
No Risk Ever 
QN53 Used Meth one or 
more times (y,n) 
1.8462 (1.1917, 
2.8600) 
Yes Risk Ever 
QN54 Used Ectasy one or 
more times (y,n) 
0.9153 (0.6656, 
1.2586) 
No Protective Ever 
QN55 Used Steroids one 
or more times (y,n) 
1.4943 (0.8894, 
2.5106) 
No Risk Ever 
QN56 Used Injection 
Drugs one or more 
times (y,n) 
2.9255 (1.2183, 
7.0250) 
Yes Risk Ever 
QN57 Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.5933 (1.0933, 
2.3221) 
Yes Risk Ever 
QN58 Ever had sexual 
intercourse (y,n) 
1.2382 (0.8846, 
1.7331) 
No Risk Ever 
QN59 Had sexual 
intercourse before 
age 13 (y,n) 
0.9326 (0.6307, 
1.3790) 
No Protective Ever 
QN60 Four or more sexual 
partners in lifetime 
(y,n) 
0.7968 (0.6487, 
0.9788) 
Yes Protective 12 
months 
QN65 Ever pregnant or 
gotten someone 
pregnant (y,n) 
1.1139 (0.8208, 
1.5117) 
No Risk Ever 
QN66 Slightly to Very 1.5079 (1.1841, Yes Risk Ever 
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Overweight (y,n) 1.9202) 
QN67 
Trying to lose 
weight (y,n) 
1.3576 (1.0431, 
1.7669) 
Yes Risk Ever 
QN83 Watched 3 or more 
hours of TV per 
school day 
1.0612 (0.9629, 
1.1696) 
No Risk Ever 
QN86 Played on one or 
more sports teams 
(y,n) 
0.8179 (0.5025, 
1.3312) 
No Protective 12 
months 
QN87 Taught about 
HIV/AIDS at school 
(y,n) 
0.8518 (0.6289, 
1.1536) 
No Protective Ever 
QN88 Students who never 
or rarely where a 
seatbelt 
0.9109 (0.6212, 
1.3356) 
No Protective Ever 
QN91 Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
1.3130 (0.9164, 
1.8811) 
No Risk Ever 
QN96 Told by doctor or 
nurse they had 
asthma 
1.3177 (1.0946, 
1.5862) 
Yes Risk Ever 
QN97 Students who had an 
asthma attack (y,n) 
2.3303 (1.3066, 
4.1558) 
Yes Risk 12 
months 
 
Table III.8: YRBS 2005-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
Q2 
Sex: 1=female, 
2=male 
2.4365 
(1.7180, 
3.4554) 
Yes Risk 
12 
months 
Q4 Hispanic (y,n) 0.8832 
(0.6976, 
1.1183) 
No Protective 
12 
months 
QN7 
Health as fair or 
poor (y,n) 
1.9344 
(1.5069, 
2.4833) 
Yes Risk Ever 
QN8 
Wear bicycle helmet 
rarely or never (y,n) 
0.7615 
(0.1933, 
2.9997) 
No Protective 
12 
months 
QN9 
Wear seatbelt 1 or 
more times in car 
driven by someone 
else (y,n) 
1.0276 
(0.8086, 
1.3059) 
No Risk Ever 
QN16 
Threatened or 
Injured at school 
property 1 or more 
times (y,n) 
2.8286 
(1.1884, 
6.7326) 
Yes Risk 
12 
months 
QN17 
Stolen or damaged 
personal property 
(y,n) 
1.4546 
(0.9167, 
2.3082) 
No Risk 
12 
months 
QN18 
Physical fight 1 or 
more times (y,n) 
0.7447 
(0.4456, 
1.2444) 
No Protective 
12 
months 
QN19 
Injury from fight 
and treated 1 or 
1.8843 
(0.8907, 
3.9862 
No Risk 
12 
months 
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more times (y,n) 
QN20 
Physical fight on 
school property 1 or 
more times (y,n) 
3.3874 
(2.0839, 
5.5061) 
Yes Risk 
12 
months 
QN21 
Boyfriend/Girlfriend 
abuse (y,n) 
1.0984 
(0.5403, 
2.2329) 
No Risk 
12 
months 
QN22 
Forced to have 
sexual intercourse 
(y,n) 
2.9521 
(2.4829, 
3.5100) 
Yes Risk Ever 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
12.4965 
(4.5921, 
34.007) 
Yes Risk 
12 
months 
QN28 
Ever Tried Smoking 
(y,n) 
1.3759 
(1.0699, 
1.7695) 
Yes Risk Ever 
QN29 
First cigarette 
smoke at ≤13 yrs of 
age (y,n) 
1.5344 
(1.1704, 
2.0115) 
Yes Risk Ever 
QN35 Quit smoking (y,n) 2.2239 
(1.0243, 
4.8287) 
Yes Risk 
12 
months 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.6505 
(1.3195, 
2.0646) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.2918 
(1.0640, 
1.5684) 
Yes Risk Ever 
QN44 
Smoked Marijuana 
one or more times 
(y,n) 
1.1194 
(0.8823, 
1.4201) 
No Risk Ever 
QN48 
Used Cocaine one 
or more times (y,n) 
1.1937 
(0.9015, 
1.5807) 
No Risk Ever 
QN50 
Sniffed Glue one or 
more times (y,n) 
2.5008 
(1.9289, 
3.2424) 
Yes Risk Ever 
QN51 
Used Heroin one or 
more times (y,n) 
1.3242 
(0.6542, 
1.9717) 
No Risk Ever 
QN52 
Used Meth one or 
more times (y,n) 
1.6448 
(1.1036, 
2.4515) 
Yes Risk Ever 
QN53 
Used Ectasy one or 
more times (y,n) 
1.3981 
(0.8934, 
2.1879) 
No Risk Ever 
QN54 
Used Steroids one 
or more times (y,n) 
1.7613 
(1.1348, 
2.7524) 
Yes Risk Ever 
QN55 
Used Injection 
Drugs one or more 
times (y,n) 
1.0923 
(0.4824, 
2.4731) 
No Risk Ever 
QN56 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.1883 
(0.7226, 
1.9541) 
No Risk Ever 
QN57 
Ever had sexual 
intercourse (y,n) 
1.2469 
(1.0276, 
1.5130) 
Yes Risk Ever 
QN58 
Had sexual 
intercourse before 
age 13 (y,n) 
1.0540 
(0.7041, 
1.5778) 
No Risk Ever 
QN59 
Four or more sexual 
partners in lifetime 
0.7094 
(0.5373, 
0.9368) 
Yes Protective Ever 
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(y,n) 
QN64 
Slightly to Very 
Overweight (y,n) 
1.3694 
(1.1607, 
1.6156) 
Yes Risk Ever 
QN65 
Trying to lose 
weight (y,n) 
2.1575 
(1.5306, 
3.0412) 
Yes Risk Ever 
QN84 
Played on one or 
more sports teams 
(y,n) 
0.6023 
(0.3723, 
0.9745) 
Yes Protective 
12 
months 
QN85 
Taught about 
HIV/AIDS at school 
(y,n) 
0.9507 
(0.7343, 
1.2310) 
No Protective Ever 
QN86 
Told by doctor or 
nurse they had 
asthma (y,n) 
1.2531 
(0.9008, 
1.7430) 
No Risk Ever 
QNASATCK 
Students who had an 
asthma attack (y,n) 
2.5864 
(2.0430, 
3.2744) 
Yes Risk 
12 
months 
QN88 
Wear a helmet on a 
Motorcycle rarely or 
never (y,n) 
1.0361 
(0.5346, 
2.0084) 
No Risk 
12 
months 
QN90 
Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
1.0699 
(0.8241, 
1.3889) 
No Risk Ever 
QN91 
Used a computer for 
things other than 
school work >3 
hours per day (y,n) 
1.6502 
(1.4048, 
1.9384) 
Yes Risk Ever 
QN95 
Avoid direct 
exposure to sun 
(y,n) 
1.4599 
(1.0260, 
2.0774) 
Yes Risk Ever 
QN96 
Physical disability 
or long-term health 
problem (y,n) 
2.4973 
(1.9454, 
3.2058) 
Yes Risk Ever 
 
Table III.9: YRBS 2007-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
2.0159 
(1.4658, 
2.7725) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 0.3945 
(0.1301, 
1.1964) 
No Protective 
12 
months 
QN8 
Wear bicycle helmet 
rarely or never (y,n) 
1.0270 
(0.3010, 
3.5035) 
No Risk 
12 
months 
QN9 
Wear seatbelt 1 or 
more times in car 
driven by someone 
else (y,n) 
1.0244 
(0.7115, 
1.4748) 
No Risk Ever 
QN16 
Threatened or 
Injured at school 
property 1 or more 
times (y,n) 
2.4687 
(0.9753, 
6.2491) 
No Risk 
12 
months 
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QN17 
Stolen or damaged 
personal property 
(y,n) 
0.8452 
(0.3973, 
1.7983) 
No Protective 
12 
months 
QN18 
Physical fight 1 or 
more times (y,n) 
0.9859 
(0.5260, 
1.8480) 
No Protective 
12 
months 
QN19 
Injury from fight 
and treated 1 or 
more times (y,n) 
1.1983 
(0.5428, 
2.6452) 
No Risk 
12 
months 
QN20 
Physical fight on 
school property 1 or 
more times (y,n) 
1.4268 
(0.8986, 
2.2656) 
No Risk 
12 
months 
QN21 
Boyfriend/Girlfriend 
abuse (y,n) 
1.6035 
(1.2088, 
2.1270) 
Yes Risk 
12 
months 
QN22 
Forced to have 
sexual intercourse 
(y,n) 
2.8123 
(2.0359, 
3.8849) 
Yes Risk Ever 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
18.9353 
(12.186, 
29.423) 
Yes Risk 
12 
months 
QN28 
Ever Tried Smoking 
(y,n) 
1.1642 
(0.9286, 
1.4597) 
No Risk Ever 
QN29 
First cigarette 
smoke at ≤13 yrs of 
age (y,n) 
1.9958 
(1.2458, 
3.1974) 
Yes Risk Ever 
QN35 Quit smoking (y,n) 0.7893 
(0.4875, 
1.2777) 
No Protective 
12 
months 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.3524 
(1.0016, 
1.8261) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.4219 
(1.2349, 
1.6373) 
Yes Risk Ever 
QN45 
Smoked Marijuana 
one or more times 
(y,n) 
1.2269 
(0.8569, 
1.7567) 
No Risk Ever 
QN49 
Used Cocaine one 
or more times (y,n) 
1.1463 
(0.7523, 
1.7466) 
No Risk Ever 
QN51 
Sniffed Glue one or 
more times (y,n) 
2.3050 
(1.9191, 
2.7685) 
Yes Risk Ever 
QN52 
Used Heroin one or 
more times (y,n) 
1.7483 
(1.1134, 
2.7452) 
Yes Risk Ever 
QN53 
Used Meth one or 
more times (y,n) 
1.3679 
(1.0298, 
1.8172) 
Yes Risk Ever 
QN54 
Used Ectasy one or 
more times (y,n) 
1.4685 
(0.9079, 
2.3755) 
No Risk Ever 
QN55 
Used Steroids one 
or more times (y,n) 
1.7534 
(1.1969, 
2.5687) 
Yes Risk Ever 
QN56 
Used Injection 
Drugs one or more 
times (y,n) 
0.7723 
(0.3612, 
1.6512) 
No Protective Ever 
QN57 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
2.1259 
(1.2524, 
3.6088) 
Yes Risk 
12 
months 
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QN58 
Ever had sexual 
intercourse (y,n) 
1.1117 
(0.8358, 
1.4788) 
No Risk Ever 
QN59 
Had sexual 
intercourse before 
age 13 (y,n) 
1.1201 
(0.6479, 
1.9362) 
No Risk Ever 
QN60 
Four or more sexual 
partners in lifetime 
(y,n) 
1.0298 
(0.7785, 
1.3621) 
No Risk Ever 
QN65 
Slightly to Very 
Overweight (y,n) 
1.3158 
(0.9620, 
1.7997) 
No Risk 
12 
months 
QN66 
Trying to lose 
weight (y,n) 
1.6764 
(1.4639, 
1.9198) 
Yes Risk Ever 
QN84 
Played on one or 
more sports teams 
(y,n) 
1.1621 
(0.7679, 
1.7586) 
No Risk 
12 
months 
QN85 
Taught about 
HIV/AIDS at school 
(y,n) 
 
0.9043 
(0.7616, 
1.0763) 
No Protective Ever 
QN86 
Told by doctor or 
nurse they had 
asthma (y,n) 
1.0203 
(0.7806, 
1.3336) 
No Risk Ever 
QN88 
Wear a helmet on a 
Motorcycle rarely or 
never (y,n) 
1.4974 
(0.9697, 
2.3123) 
No Risk 
12 
months 
QN89 
Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
0.8761 
(0.6460, 
1.1882) 
No Protective Ever 
QN94 
Tested for HIV 
(y,n_ 
1.0707 
(0.8296, 
1.3818) 
No Risk  
QN98 
General Health as 
fair or poor (y,n) 
2.1356 
(1.7051, 
2.6748) 
Yes Risk Ever 
 
Table III.10: YRBS 2009-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
Q2 
Sex: 1=female, 
2=male 
2.1400 
(0.9092, 
5.0374) 
No Risk 
12 
months 
Q4 Hispanic (y,n) 0.7371 
(0.4282, 
1.2690) 
No Protective 
12 
months 
QN8 
Wear Bicycle 
helmet rarely or 
never (y,n) 
0.7135 
(0.2913, 
1.7477) 
No Protective 
12 
months 
QN16 
Threatened or 
Injured at school 
property 1 or more 
times (y,n) 
0.9741 
(0.4727, 
2.0075) 
No Protective 
12 
months 
QN17 
Physical fight 1 or 
more times (y,n) 
4.3376 
(2.3725, 
7.9305) 
Yes Risk 
12 
months 
QN18 
Injury from fight 
and treated 1 or 
2.4892 
(1.4025, 
4.4181) 
Yes Risk 
12 
months 
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more times (y,n) 
QN19 
Physical fight on 
school property 1 or 
more times (y,n) 
1.1465 
(0.4752, 
2.7662) 
No Risk 
12 
months 
QN20 
Boyfriend/Girlfriend 
abuse (y,n) 
2.2776 
(1.3691, 
3.7891) 
Yes Risk 
12 
months 
QN22 
Bullied on school 
property (y,n) 
1.6620 
(0.7394, 
3.7361) 
No Risk 
12 
months 
QN23 
Depression for more 
than two weeks in a 
row (y,n) 
12.3927 
(5.8749, 
26.1410) 
Yes Risk 
12 
months 
QN35 Quit smoking (y,n) 0.8584 
(0.5537, 
1.3308) 
No Protective 
12 
months 
QN57 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.2795 
(0.8635, 
1.8959) 
No Risk 
12 
months 
QN84 
Played on one or 
more sports teams 
(y,n) 
0.7098 
(0.6127, 
0.8222) 
Yes Protective 
12 
months 
QN88 
Wear a helmet on a 
Motorcycle 1 or 
more times (y,n) 
1.2469 
(0.8209, 
1.8940) 
No Risk 
12 
months 
QN96 
Indoor tanning 
device 1 or more 
times (y,n) 
1.4984 
(0.8168, 
2.7486) 
No Risk 
12 
months 
QN98 
How would you 
describe your grades 
in school? Mostly 
D’s and F’s 
1.9245 
(0.9676, 
3.8279) 
No Risk 
12 
months 
QN28 
Ever Tried Smoking 
(y,n) 
1.2498 
(1.1240, 
1.3898) 
Yes Risk Ever 
QN39 
Had at least one 
drink in lifetime 
(y,n) 
1.6248 
(1.2943, 
2.0397) 
Yes Risk Ever 
QN40 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.5247 
(1.1798, 
1.9703) 
Yes Risk Ever 
QN45 
Smoked Marijuana 
one or more times 
(y,n) 
0.8210 
(0.7121, 
0.9466) 
Yes Protective Ever 
QN49 
Used Cocaine one 
or more times (y,n) 
1.2013 
(0.8683, 
1.6621) 
No Risk Ever 
QN51 
Sniffed Glue one or 
more times (y,n) 
3.0228 
(2.4656, 
3.7059) 
Yes Risk Ever 
QN52 
Used Heroin one or 
more times (y,n) 
0.7786 
(0.5197, 
1.1663) 
No Protective Ever 
QN53 
Used Meth one or 
more times (y,n) 
1.6184 
(1.0243, 
2.5569) 
Yes Risk Ever 
QN54 
Used Ectasy one or 
more times (y,n) 
1.2507 
(0.9760, 
1.6026) 
No Risk Ever 
QN55 
Used Steroids one 
or more times (y,n) 
1.6305 
(1.2143, 
2.1893) 
Yes Risk Ever 
QN56 Used Injection 1.8353 (1.1002, Yes Risk Ever 
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Drugs one or more 
times (y,n) 
3.0616) 
QN58 
Ever had sexual 
intercourse (y,n) 
1.3610 
(1.1789, 
1.5712) 
Yes Risk Ever 
QN59 
Had sexual 
intercourse before 
age 13 (y,n) 
1.1989 
(0.8548, 
1.6815) 
No Risk Ever 
QN60 
Four or more sexual 
partners in lifetime 
(y,n) 
1.0365 
(0.7453, 
1.4414) 
No Risk Ever 
QN65 
Slightly to Very 
Overweight (y,n) 
1.2713 
(1.0182, 
1.5872) 
Yes Risk Ever 
QN66 
Trying to lose 
weight (y,n) 
1.5871 
(1.3448, 
1.8731) 
Yes Risk Ever 
QN89 
Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
0.9425 
(0.7350, 
1.2087) 
No Protective Ever 
QN90 
Used Prescription 
Drugs one or more 
times (y,n) 
1.3899 
(1.0611, 
1.8207) 
Yes Risk Ever 
QN97 
Get 8 or more hours 
of sleep 
0.6392 
(0.5253, 
0.7778) 
Yes Protective n/a 
 
Table III.11: YRBS 2011-Suicidal Behavioral Risk Profile 
Variable Description OR 
95% CI 
(Lower, 
Upper) 
Statistically 
Significant 
Risk/Protective 
Time 
Period 
QN2 
Sex: 1=female, 
2=male 
1.4986 
(1.2634, 
1.7776) 
Yes Risk 
12 
months 
QN4 Hispanic (y,n) 1.0471 
(0.8275, 
1.3250) 
No Risk 
12 
months 
QN8 
Wear bicycle helmet 
rarely or never (y,n) 
1.1926 
(0.9182, 
1.5489) 
No Risk 
12 
months 
QN9 
Wear seatbelt 1 or 
more times in car 
driven by someone 
else (y,n) 
1.5683 
(0.8090, 
3.0404) 
No Risk Ever 
QN16 
Threatened at school 
1 or more times 
(y,n) 
1.8144 
(1.0858, 
3.0319) 
Yes Risk 
12 
months 
QN17 
Physical fight 1 or 
more times (y,n) 
1.4167 
(1.1718, 
1.7128) 
Yes Risk 
12 
months 
QN18 
Injury from fight 
and treated 1 or 
more times (y,n) 
1.4606 
(0.8850, 
2.4104) 
No Risk 
12 
months 
QN19 
Physical fight on 
school property 1 or 
more times (y,n) 
1.5065 
(1.0936, 
2.0754) 
Yes Risk 
12 
months 
QN20 
Boyfriend/Girlfriend 
abuse (y,n) 
2.0386 
(1.5833, 
2.6250) 
Yes Risk 
12 
months 
QN21 Forced to have 3.6918 (3.0880, Yes Risk 12 
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sexual intercourse 
(y,n) 
4.4135) months 
QN22 
Bullied on school 
property (y,n) 
1.5506 
(1.2762, 
1.8839) 
Yes Risk 
12 
months 
QN23 
Ever electronically 
bullied (y,n) 
1.5698 
(1.0723, 
2.2981) 
Yes Risk Ever 
QN24 
Depression for more 
than two weeks in a 
row (y,n) 
11.8074 
(8.8744, 
15.710) 
Yes Risk 
12 
months 
QN29 
Ever Tried Smoking 
(y,n) 
1.1442 
(0.9092, 
1.4400) 
No Risk Ever 
QN30 
First cigarette 
smoke at ≤13 yrs of 
age (y,n) 
0.9250 
(0.6990, 
1.2240) 
No Protective 
12 
months 
QN36 Quit smoking (y,n) 1.5925 
(1.0316, 
2.4586) 
Yes Risk 
12 
months 
QN40 
Had at least one 
drink in lifetime 
(y,n) 
1.4415 
(1.1997, 
1.7320) 
Yes Risk Ever 
QN41 
First alcoholic drink 
at ≤13 yrs of age 
(y,n) 
1.4787 
(1.1622, 
1.8813) 
Yes Risk Ever 
QN46 
Smoked Marijuana 
one or more times 
(y,n) 
1.2043 
(0.9765, 
1.4851) 
No Risk Ever 
QN50 
Used Cocaine one 
or more times (y,n) 
1.1036 
(0.9093, 
1.3395) 
No Risk Ever 
QN52 
Sniffed Glue one or 
more times (y,n) 
2.1461 
(1.7184, 
2.6802) 
Yes Risk Ever 
QN53 
Used Heroin one or 
more times (y,n) 
1.1099 
(0.6465, 
1.9054) 
No Risk Ever 
QN54 
Used Meth one or 
more times (y,n) 
1.2220 
(0.8853, 
1.6866) 
No Risk Ever 
QN55 
Used Ectasy one or 
more times (y,n) 
1.0847 
(0.7755, 
1.5171) 
No Risk Ever 
QN56 
Used Steroids one 
or more times (y,n) 
1.0007 
(0.6978, 
1.4351) 
No Risk Ever 
QN57 
Used prescription 
drugs without a 
prescription (y,n) 
1.8542 
(1.2792, 
2.6875) 
Yes Risk Ever 
QN58 
Used Injection 
Drugs one or more 
times (y,n) 
2.1640 
(1.1890, 
3.9385) 
Yes Risk Ever 
QN59 
Offered or sold or 
given an illegal dug 
on school property 
(y,n) 
1.5175 
(1.1055, 
2.0831) 
Yes Risk Ever 
QN60 
Ever had sexual 
intercourse (y,n) 
1.1948 
(0.9213, 
1.5495) 
No Risk Ever 
QN61 
Had sexual 
intercourse before 
age 13 (y,n) 
1.1136 
(0.7773, 
1.5955) 
No Risk Ever 
QN62 
Four or more sexual 
partners in lifetime 
0.7279 
(0.6097, 
0.8690) 
Yes Protective Ever 
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(y,n) 
QN67 
Slightly to Very 
Overweight (y,n) 
1.7738 
(1.1028, 
2.8531) 
Yes Risk Ever 
QN68 
Trying to lose 
weight (y,n) 
1.2019 
(0.6389, 
2.2611) 
No Risk Ever 
QN83 
Played on one or 
more sports teams 
(y,n) 
0.8135 
(0.7046, 
0.9393) 
No Protective 
12 
months 
QN84 
Taught about 
HIV/AIDS at school 
(y,n) 
0.8979 
(0.7330, 
1.1000) 
No Protective Ever 
QN85 
Told by doctor or 
nurse they had 
asthma 
1.0626 
(0.9384, 
1.2031) 
No Risk Ever 
QN87 
Texted or emailed 
while driving (y,n) 
1.2328 
(1.0817, 
1.4050) 
No Protective Ever 
QN88 
Property stolen on 
school property 
(y,n) 
1.4677 
(1.1819, 
1.8226) 
Yes Risk 
12 
months 
QN89 
Used 
Hallucinogenic 
Drugs one or more 
times (y,n) 
1.0039 
(0.7225, 
1.3949) 
No Risk Ever 
QN93 Tested for HIV (y,n) 1.0672 
(0.8894, 
1.2806) 
No Risk Ever 
QN96 
Get 8+ hours of 
sleep per night (y,n) 
0.5720 
(0.4491, 
0.7286) 
Yes Protective Ever 
QN97 
Did you discuss 
personal problems 
with an adult or 
teacher (y,n) 
1.9242 
(1.5616, 
2.3710) 
Yes Risk Ever 
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APPENDIX IV: DESCRIPTION OF 2011 SUICIDAL BEHAVIOR 
 
Prevalence of Latent Class=12.26% 
YRBS 2011 Ideation Planning Attempt Injury 
Prevalence of 
Each Behavior 
2424 (15.80%) 2015 (12.80%) 1179 (7.76%) 348 (2.40%) 
 
 
YRBS 2011 
(n=15425) 
Freq (%) 
Rao-Scott  
Chi-square value 
p-value 
Ideation*Planning 1484 (9.53%) 2428.98 <0.0001 
Ideation*Attempt 970 (6.72%) 1272.81 <0.0001 
Ideation*Injury 289 (2.06%) 777.53 <0.0001 
Planning*Attempt 848 (5.81%) 1564.85 <0.0001 
Planning*Injury 264 (1.93%) 1047.06 <0.0001 
Attempt*Injury 344 (2.37%) n/a n/a 
 
2011 Ideation Planning Attempt Injury 
White 955 (8.81%) 750 (6.87%) 372 (3.65%) 106 (1.10%) 
Black 372 (1.86%) 303 (1.57%) 194 (1.07%) 55 (0.30%) 
Hispanic 749 (3.35%) 643 (2.86%) 410 (1.96%) 119 (0.62%) 
 
2011 Ideation Planning Attempt Injury 
Male 925 (6.45%) 1173 (7.26%) 431 (2.95%) 136 (0.97%) 
Female 1488 (9.35%) 832 (5.54%) 739 (4.57%) 207 (1.43%) 
 
2011 Ideation Planning Attempt Injury 
≤15 856 (6.21%) 727 (5.04%) 438 (3.18%) 139 (1.07%) 
≥16 1568 (9.58%) 1288 (7.75%) 741 (4.57%) 209 (1.33%) 
 
2011 Ideation Planning Attempt Injury 
Depression 
(Yes) 
1775 (11.68%) 
1432 (9.06%) 886 (6.12%) 265 (1.92%) 
Depression 
(No) 
629 (4.07%) 
574 (3.72%) 271 (1.55%) 73 (0.43%) 
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APPENDIX V: IRB APPROVAL LETTERS 
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